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AHHOTALUA
padoyeii nporpaMmmbl yueOHoi gucuuiuinabl b1.B.05S «Muxkpoounosiorus»
JJIs1 OATOTOBKM OakaJsiaBpa no HanpasjaeHuio 05.03.06 Jxkonorusi u npu-
poaonoJib3oBanne, HanpapiaenHocTs (Mpoduib): IKOJIOrM4eCKHii MOHUTOPUHT
U arpo3KOJIOTUsl

B cootBercTBUM ¢ KoMmIieTeHIMsAMU (MHAUKATOphl kommereHuuit: (I1Koc-2.2;
[1Koc-2.4) uenpto ocBoeHus: auciuiuinabl b1.B.05S «MuxpoouoJsiorusi sBisieTcs
dbopMupoBaHUE TIOYYCHUE CTYJACHTAMHU TITyOOKHUX, CHCTEMHBIX 3HAHUW W TIPE/ICTaB-
JIEHHUE O CTPYKTYPHOM OpraHHu3allii U BaXXKHEHITUX OUOJOTMYECKUX CBOMCTBAX MHK-
POOPTraHU3MOB, UX MHOIO0Opa3uu M 3HAYEHUHU B MPUPOIHBIX MPOLECCAX, HAPOJHOM
XO035MCTBE, a TaKkke, CPOPMUPOBATh Y 00yUAIOIIMXCS 3HAHUSA, YMEHUS U HABBIKU 110
OCHOBaM MHUKPOOHMOJIOTMM W YMEHHM HCIIOJIb30BAaHUS MOJYYCHHBIX 3HAHUU NJISL pe-
IICHUS] MTPAKTUYECKHUX 3a7a4 CEJIbCKOTO XO35HUCTBAa B COOTBETCTBUU C (popmynupye-
MBIMU ~ KOMIETEHIUSIMA C TPUMEHEHHEM COBPEMEHHBIX HWH(pOpMaImOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN JJI PEIICHUS HAYYHBIX, YUeOHBIX, MPAKTUUYECKUX,
METOJAMYECKNX, HH(POPMALMOHHO-TIOUCKOBBIX 3aJa4y B 00OJIACTM arpodKOJOTUU H
MUKpPOOHOJIOTUN

JUIst TOCTH>KEHMsI IOCTABJIEHHOM LIeNId B Ipoliecce 00yueHus OynyT pemaThes
CJIEIyIOLIME 3a1aYM:

— U3YYEHHUE CXOJICTBA U OCHOBHBIX Pa3IMUUM MPOKAPUOT U 3YKAPHUOT, IPUHIH-
MIOB HOMEHKJIATYPhl, CACTEMATUKH U KJIacCU(UKAIIMU MPOKAPUOT, UX POJIU B MPUPO-
JI€ ¥ B IPAKTUYECKOU ESITEIIbHOCTH YEJIOBEKa;

— W3ydeHHe ocoOeHHocTel Mopdojaoruu, (PU3NOJOTMU U BOCIPOU3BEACHUS
MUKpPOOPraHU3MOB, 3aKOHOMEPHOCTEN UX HACIEACTBEHHOCTH U U3MEHYUBOCTH;

— U3YYEHHUE CHOCOOOB CYUIECTBOBAaHUS MPOKApHUOT (THUIMbI MUTAHUSA, METa0O0-
JU3M M SHEPTreTHYECKHE MPOLECChl), B KOHTEKCTE X reorpauyeckoro pacnpocrpa-
HEHHUS U CYIIECTBOBAHHUS B PA3JIMYHBIX 3KOJIOTUMYECKUX HUILAX;

— OBJIQJICHHE HAaBBIKAMH M METOJaMHU JIA0OPATOPHBIX MUKPOOHOIOTHYECKUX
UCCJIEI0BAHUM (TMOArOTOBKA OOBEKTOB K MCCIEIOBAHUIO, PA3JIMUHbBIE CIIOCOOBI (UK-
calyu, OKpacku, MUKPOCKOTTUPOBAHUSA);

— OCBOCHHME METOJOB KYJbTUBUPOBAHUS MHUKPOOPTaHU3MOB invitro, mojyue-
HUS HAKOTIUTEBHBIX U YHUCTHIX KYJIbTYpP, HAONIOACHUS, OMTMCAHUS U UACHTU(PUKAIIUN
MUKPOOPTIaHU3MOB;

B pesynbrare ocBoeHMs Kypca OakaiaBp JOJDKEH MOTYYWUTh HABBIKU IOJIB30-
BaHUs MpubopaMu U 0OOPYJTOBAHUEM U OBJIAJETh METOJaMH MUKPOOHOJOTHUECKUX
yccileloBaHu. bakamaBp HOJDKEH yMEThb: IIPUTOTOBUTH IIPENapaTrbl  MUKPO-
OpraHU3MOB; pa3jiu4aTh OCHOBHbIE (OPMbI OAKTEpUil; TOTOBUTh M CTEPUIN30BATH
MCKYCCTBEHHbBIC MUTATEIIbHBIE CPEABl U MOCYAY; MPOBOAUTh KOJIUYECTBEHHBIA YYET
MUKpPOOPTaHU3MOB B PAa3UYHBIX CyOCTpaTax; BBIIEIATH YHUCThIE KYJIbTYphl OakTe-



puii, COpaXXHBAIOIINX KJIETUYATKY, OKUCIISIFOIIUX KUP U KIETYATKY, CAMOMOTHIECKUX
a30T(HUKCATOPOB, aAUIOPUIBLHYIO MAJIOYKY; MPOBOJANTH KAYECTBEHHBIC PEaKIIMUA Ha
MNPOAYKTBl  JKU3HENESITEIBHOCTH  MHUKPOOPTaHU3MOB;  MPOBOJUTH  MHUKpPO-
OMOIOTHYECKUN aHAJIN3 PA3TUYHBIX 00bEKTOB OKPYIKAIOIICH Cpe/Ibl.

MecTo auCHMIIMHBI B y4yeOHOM IuiaHe: /(ucuumimuHa «MuUKpoOHOIOTHsDY
BKJIIOUeHa B o0s3aTenbHbli nepeueHb @I'OC BO, B UK JUCHMIUIMH BapUaTUBHOMN
yacT (oOs3aTenbHast AUCHUIUIMHA). Peanuzanus B auciuruimae « MUKpOOHOJIOTHS)
tpeboBarmnii ®I'OC BO u yuebHOTO mnana mo Hampasieruio 05.03.06 Dxomorus u
MPUPOJIONIOIH30BAHUE

TpeOoBanuss K pe3yJbTarTaM OCBOEHHSI JUCHUIUIMHBI: V3yueHue naHHOM
y4eOHOM JUCHUIUIMHBI HAMPaBJIeHO Ha (opMHpoBaHUE y oOydaromuxcs npodeccuo-
HanbHBIX ([1Koc-2.2; I1Koc-2.4) xomneTeHui, npeicTaBIeHHbIX B Ta0IuIE 1.

Kparkoe cogep:xanune TUCHUIINHBI:

O6beM puctuiuinHbl B1.B.0S « MuKkpo0ro10rus cOCTaBISIET 3 3a4ETHBIX CMHUIIBI,
Bcero 108 gacos, u3 kotopeix 50,35 cocTaBisieT KOHTakTHasi paboTa 0Oyvaromerocs
c npemnojasateneM (16 yacoB 3aHATUS JEKIIMOHHOTO TUNA, 34 yaca JabopaTopHbIE U
npakTudeckue paboTel), 57,65 4acoB cocTaBiseT caMocTosATeIbHAs paboTa o0ydaro-
nierocst (B T.4. BKJIOYasi 9 4acoB MOJATOTOBKU K 3au4eTy € OLEHKOH). JlucuuminHa
b1.B.05 «MukpoOuo0JI0rusi YUTAETCs CTYJEHTaM 3-€ro Kypca HHCTUTyTa Memnuopa-
MU, BOJHOTO X03sicTBa U crpoutenberBa uMeHn A.H. KoctakoBa PITAY-MCXA
uM. K.A. TumupsizeBa. ITo onpaBIaHHO, TaK KaK CTYJEHTHI YK€ UMEIOT HE00XOu-
MYIO JIJIi OCBOEHHUSI HOBOTO MaTepualia TeopeThuueckyro 6a3zy. CTpykrypa comepxka-
HUS y4eOHOM JUCHUIUIMHBI BKJIFOYAET TaKWe AUAAKTUUECKUE €AUHUIIBI, KaK pa3Jelibl
U TEMBI:

Tema 1 Beeaenue. [Ipeamet, MeToABI U poib HayKu. FICTOpUYECKU OUEpK pas-
BUTUSI MUKPOOHOoioruu. OCHOBHbBIE HATIPABJICHHUS MUKPOOUOIOTHU

Pazgen 1 «O0mas MUKpOOHOJIOTHSD)

Tema 2 Mopdonoruss Mukpoopranu3moB CTpyKTypHasi OpraHu3anus NpoKapu-
OTHOM KJIETKH.

Tema 3 MukpoopraHu3MbI-3yKapuOThl (TpUObI, BOJOPOCIH, MPOCTEHILINE)

Tema 4. MukpoopraausmMsl u Ouochepa

Tema 5. Merabonu3m mpokapuoT. buoxuMmudeckue mporeccs, Bo30YyKIaeMbie
MHUKPOOpPTraHU3MaMHU

Tema 6. Pons MUKpOOPTaHW3MOB B TJIOOQIBHOM ITHKJIE TpaHC(HOpPMAIMH yTJIe-
pona.
Tema 7 YyacTre MUKpOOpPTaHU3MOB B TpaHchopMaiuu a3ota, hocdhopa, u cepbl

Pa3znen 2 JkoJ10rusi MUKPOOPTraHU3MOB

Tema 8 Dxosornueckue cTpaTerui MUKPOOPTaHU3MOB.




Ha 3aHsATHSX CTYIEHTH MPHUOOPETAIOT TEOPETUYECKHUE 3HAHUSA MO OCHOBAM
o0IIei U CeTbCKOX03IUCTBEHHOM MUKPOOHOJIOTHH U YMEHUN UCIOJIB30BaHUS MOITY-
YEHHBIX 3HAHWUU JJI PEIICHUS MPAKTUYECKHUX 3a7a4 CEeIThCKOX035HCTBEHHOTO TIPOH3-
BocTBA. OCOOEHHOCTHIO AUCITUIUIHHBI « MHKPOOHOJIOTHSY SBIISCTCS HATMYUE J1a0o-
PaTOPHOTO MPAKTUKyMa, B PE3yJIbTaTe BHIMOJIHEHUS] KOTOPOro OakaiaBp JAOJKEH IO-
JY4YUTh HaBBIKM MOJB30BaHUS MpUOOpPaMU U 00OpYJAOBAaHUEM U OBJIAJIETh METOAAMHU
MUKPOOHOJIOTUYECKUX UCCIEeI0BaHUNA. BOIBIIMHCTBO 3aHATUI TPOBOJUTCS B UHTEP-
akTUBHOU (popme (paboTa B MaJIbIX TPYIIIAX, TUCKYCCHS).

O0mas Tpy10eMKOCTh IMCHUILIMHBI: cocTaBiisgeT 108 4. (3 3au. ex.)
IIpomMe:KyTOYHBIH KOHTPOJIb: 3a4€T C OLICHKOH B 5 ceMecTpe.



1 Ilesin ocBOEHHUS AMCIUILIHHBI

B cootBercTBUM ¢ KoMmIeTeHIUsAMU (MHAUKATOphl kommereHumit: (I1Koc-2.2;
[1Koc-2.4) uenpto ocBoeHus: nucuuiiuHel b1.B.0S «MmukpoOuoJiorus» sBisercs
dbopMHpOBaHUE TIOYYCHUE CTYACHTAMHU TTyOOKHUX, CHCTEMHBIX 3HAHWA U TIPEICTAB-
JIEHUE O CTPYKTYPHOM OpraHHu3allii U BaXXHEHITUX OMOJIOTMYECKUX CBOMCTBAX MHK-
POOPraHU3MOB, UX MHOTOOOpa3uu U 3HAYEHUU B MPUPOJHBIX MpoIleccax, HApOIHOM
XO35IUCTBE, a TaKkke, CPOPMUPOBATH Y 00YUAIOIIUXCSl 3HAHUS, YMEHUSI U HaBBIKU 110
OCHOBAaM MHUKPOOHMOJIOTMM U YMEHHM HCIOJIb30BaHUS MOJYYCHHBIX 3HAHUW NJIsl pe-
IICHUS] MTPAKTUYECKHUX 3a7a4 CEJIbCKOTO XO35MCTBAa B COOTBETCTBUM C (popmyupye-
MBIMA ~ KOMIETEHIMSIMA C TPUMEHEHUEM COBPEMEHHBIX HWHQPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JJI PEIICHUSI HAYYHBIX, YUEOHBIX, TPAKTUUECKUX,
METOJUYECKUX, WH(OPMAIIMOHHO-TIOUCKOBBIX 3a/lad B OO0JACTH arpod’KOJOTHH U
MUKpPOOHOJIOTUU

JIJist TOCTH>KEHMSI TIOCTABJICHHOM 1IeJIU B TIpoliecce 00yueHus: OyyT peraThes
CJIEAYIOIINE 3a4AYH:

— U3YYEHHUE CXOJICTBA U OCHOBHBIX PA3JIUYMIl MPOKAPUOT U FYKAPUOT, TPUHIIH-
OB HOMEHKJIaTYphl, CHCTEMATUKU U KJIACCU(PUKAILIMU POKAPUOT, UX POJIU B MPUPO-
Jie ¥ B MPAKTUYECKON JIEATEIIbHOCTH YeJIOBEKa;

— W3ydeHHe ocoOeHHocTel Mopdonoruu, (PU3MOIOTUM U BOCIPOU3BEICHUS
MHUKPOOPIaHU3MOB, 3aKOHOMEPHOCTEN UX HACJIEICTBEHHOCTU U U3MEHYUBOCTH;

— U3YyYEHHUE CTIOCOOOB CYIIECTBOBAHHUS MPOKAPHOT (THUIBI MUTAHUS, METa0O-
JIM3M Y DHEPTreTUYECKUE MPOIECCh), B KOHTEKCTE WX reorpaduyueckoro pacnpocrpa-
HEHHUSI U CYIIECTBOBAHUSI B PA3JIUYHBIX SKOJOTMYECKUX HUIIAX;

— OBJIQJICHUE HAaBbIKAMM M METOJaMHU JA0OPATOPHBIX MHUKPOOHOJIOTHYECKUX
UCCIeIOBaHUM (MTOATOTOBKA OOBEKTOB K MCCIIEIOBAHUIO, PA3JIMUHbBIE CIIOCOOBI (DUK-
calu, OKpacku, MUKPOCKOTTUPOBAHUA);

— OCBOCHHE METOJIOB KYJbTUBHPOBAHUS MHKPOOPTAHU3MOB invitro, mojyde-
HUS HAKOTIUTENIBHBIX U YUCTHIX KYJIbTYp, HAOIIOACHHUSI, OMTUCAHUS U UIACHTH(PUKAIINN
MUKPOOPTraHU3MOB;

B pesynbrare ocBoeHuUs Kypca 0akajgaBp JOJKEH MOJYYUTh HABBIKU TOJIH30-
BaHUs npubopaMu U 00OpPYJOBAHHUEM U OBJIAJIETh METOJaMH MHUKPOOHOJIOTHYECKUX
ycClIeIOBaHUM. bakamaBp JOJDKEH yMeThb: IIPUTOTOBUTH IIPENapaTrbl  MUKPO-
OpPraHU3MOB; pa3anu4aTh OCHOBHBIC (OPMBI OAKTEpHil; TOTOBUTh M CTEPUIN30BATH
MCKYCCTBEHHbBIC MUTATENIbHBIE CPEAbl U MOCYAY; MPOBOAUTH KOJIUYECTBEHHBIN yUyeT
MUKpPOOPTaHU3MOB B PAa3UYHBIX CyOCTpaTax; BBIIEIATH YHCThIE KyJIbTYPhI OaKTe-
puii, COpaXXHBAIOMIUX KJIETYATKY, OKUCISIFOIIUX XKUP U KIETYATKY, CHMOMOTHYECKUX
a30T(UKCaTOPOB, AUIOPUIBHYIO MaNOYKYy; MPOBOJUTh KAYECTBEHHbIE PEAKIMKU Ha



NPOAYKTBl  KU3HENESITEJIbHOCTH  MHUKPOOPraHU3MOB;  MPOBOJAUTH  MHUKpPO-
OMOJIOTUYECKUN aHATTN3 PA3IUIHBIX OOBEKTOB OKPYKAIOIIEH CPEeIbI.

2 MecTo IMCHUILIMHBI B Y4e0HOM mpoliecce

JNucuuminna b1.B.05 «MukpoouoJiorusi» BKIIOUeHA B 00s3aTEIbHBIN Mepe-
yenb ®I'OC BO, B MK IUCUUIUIMH BapuaTUBHOM YacTu (popMupyemasi yuacTHH-
KaMH 0Opa3oBaTelbHBIX OTHOIIEHUH). Peanusanus B aucuuminie b1.B.05 «Muk-
poomnoaorus» tpedbosannit ®I'OC BO u yuebHoro miana no Hamnpasienuto 05.03.06
DKOJIOTHUS ¥ IPUPOIOIIOIb30BaHUE.

[IpenmecTByONMMU KypcaMH, Ha KOTOPBIX O0a3upyeTcs AucuuiuiiHa Mukpo-
OuoJiorus», ABIAIOTCA: YdeHue o ouocdepe ¢ ocHoBamu OuopazHoodOpaszus, OOias
skojorusi, Xumus. JucuumirHa « MUKpOOHOJIOTHS» SIBISETCS OCHOBOIOJIAraIoIIeH
JUIS U3YYCHUS CIIEIYIOIUX TUCHUIUIMH: XUMHUS, MeToAbl 3KOJIOTHYECKUX HCCIEN0-
BaHU, Y4eHue o o6uocdepe ¢ ocHoBamMH OHOpa3zHOOOpas3us, CenbCKOX03IiCTBEHHAs
sKoJOTHS (DKOJNOTUA W yCTOMYMBOE MPUPOMAOIOIb30BaHUE), DKOJOTHUS M OXpaHa
nous, [louBoBeneHue U reorpadus Moy

Juconmummaa b1.B.0S «Mukpo0ro10rus» sSBISIETCA OCHOBOIIOIATAIOMIEH IS
U3YUYCHUS CICAYIOUUX JUCHUIUIMH: ATPOIKOJIOTUYECKHE OCHOBBI TPUMEHEHHS
ya00penuii, OCHOBBI IKOJIOTHYECKOMN 3KCepTH3bl , OCHOBBI MOJYYEHHUsS] SKOJOrhye-
CKM 0€30MacHbIX MPOAYKTOB MUTaHusi, OXpaHa OKpYyKawIiel cpeapl, DKoJIoruye-
CKHE OCHOBBI IJIAHUPOBAHUS 3EMJICNOIb30BaHUs, OpPraHM4ecKOe CEIbCKOE XO03sii-
CTBO U '"3€JI€HbIE CTaHIapThI"

OC00EHHOCTHIO JUCIMIUIUHEI SBISETCS TO, YTO B y4eOHOM Kypce TOMHUMO JICK-
IUI IpeaycMOTpeH OO0NbIION J1a0OpaTOPHBINA MPAKTUKYM, B KOTOPOM CTYJIE€HTHI 3Ha-
KOMSITCSI C OCOOCHHOCTSIMU CTPOCHHUSI, Pa3BUTHS, MUTAHUS U KyJIbTUBUPOBAHUS MUK-
pooprann3mMoB. OCBaMBalOT METO/IbI YUETa U BBIJICICHUS] YUCTBIX KYJBTYP MUKPOOD-
raHu3MOB. MOEMPYIOT IPOLECCHl TpaHC(pOopMalluy BEIIECTB B IPUPOAE. 3HAKOMSIT-
Csl C UCIIOJIb30BAHUEM YEJIOBEKOM IOJIE3HBIX CBOMCTB MUKPOOPTaHU3MOB B IIPOMBIII-
JIEHHOCTH, CEJIbCKOM XO03SICTBE, MEIUIIMHE U oXpaHe nmpupobl. [Toutn Bce 3ansaTUSA
MIPOBOJISATCSA B MHTEPAKTUBHOU (opMe (paboTa B MaJbIX TPYIINAX, TPYIIIOBOE 00CY K-
JICHUE).

Huciunnuaa B1.B.0S «Mukpoouoaorus» peanin3yercss Ha PyCCKOM SI3bIKE C
npumenenneM 20 u JIOT.

B 00yuenuu ¢ npumenenueM 20 u JJOT ucnonb3yroTcs cienyromue opraiu-
3aIMOHHbIE ()OPMBI YUeOHOU 1eATeTbHOCTH:

* JIGKIUS;

* KOHCYJIbTAIU;

* naboparopHas paboTa;

* CaMOCTOSITENIbHAS BHEAYAUTOPHAs paboTa



CompoBOXIeHUE TPEAMETHBIX JAWCTAHIIMOHHBIX KYPCOB MOET OCYIIECTB-
JSTHCA B CAEAYIONINX PEKUMAX:

* TecTUpoBanue on-lineg;

* KOHCyJbTaruu on-line;

* IPEJIOCTABJIICHUE METOANYECKUX MaTepUaJIOB;

* conpoBoxkaeHue off-line (mpoBepka TECTOB, KOHTPOIBHBIX padOT, pa3InUHbIC
BU/IbI TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAIUH).

Pa6ouas nporpamma auctumuinasl b1.B.0S « Mukpoouosorus» s HHBAJIH-
JIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI pa3pabaThIBAe€TCs WHINBHU-
TyaJlbHO C YYETOM OCOOCHHOCTEH TMCHXO(HU3UIECKOTO Pa3BUTHS, WHINBUIYATBHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbSI TAKUX 00YYaFOIIIHXCA.

ATTecranus CTyJEHTOB MPOBOIUTCSA B (hOpME MPOMEKYTOUYHOTO KOHTPOJIS 10
JUCIUTUIMHE — 3a4€T C OLICHKOM.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUsl 10 JUCHUIIHHE,
COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJbTATAMHU OCBOEHHUSA
o0pa3oBarTe/IbHOI MPOrpaMMBbI

N3yuyenue naHHON yueOHOM AMCIMIUIMHBI HAlpaBlIeHO Ha (opMUpOBaHHE Y
obyuatomuxcs npopeccuonanbubix ([1Koc-2.2; [TKoc-2.4) xoMneTeHIniH, MpeacTaB-
JICHHBIX B Tabnuie 1.

4. CTpyKTYypa M colep:KaHue TUCHUIIUHbI
4.1 PacnpenesieHue TPy10éMKOCTH IMCHUILIMHBI 10 BUAAM PadoT

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ea. (108 wacoB), ux
pacripeiesieHue 1o BujiaM padoT MpeACcTaBiIeHO B Tadaule 2.



Tab6muna 1

TpebOoBanus k pe3yjbraTaMm ocBoeHnst yueOHoi qucuuiuiuabl b1.B.05 «MukpoouoJiorus

Kon B pesynbTare n3ydeHus y4eOHON MUCIUILIMHBI 00yYalONHecs T0KHBI:
No Coneprxanue Nuaukatopel KoMiie-
wi | oM oMmerermm (wm eé vacTn) TEHIUMH 3HATh yMeTh BIIAJIETh
TEHIUH
UMETh 0a30BbIe 3HAHUS U [MKoc-2.2 0COOEHHOCTH PacIpo-
IIPaKTHYECKUE HABBIKU B 00- CTpaHEeHMs] MUKPOOpra-
JIaCTH SKCTIEPTHO- OCHOBHBIE IOCTUKEHHS | METOJAaMH IIOJYYEeHHs, | HHU3MOB B Pa3IMUHBIX
AHAIIMTUYECKOI JIeTeIbHO- COBPEMEHHON MUKPOOHMO- | KyJIbTHMBMPOBAHHUSA U HC- | CpENaX OOMTaHMs, HX
CTH, BKJIIOYAs CIIOCOOHOCTH JIOTMHY ¥ IOHUMAaHHE MEP- | MOJIb30BaHUs MEKPOOPTa- | POJIb B 3KOCHCTEMAX U
KPMTUYECKH OLIEHUBATh MC- CIIEKTHBBI €€ Pa3BUTHS; | HHU3MOB, METOJAMH Ce- | OMOChEpPE B LEIOM, HC-
T0JIb3y€EMBIE METO/IBI 0TOOPa 0c00eHHOCTH MOP(OJIO- | JIEKIIMOHHOM paboThl M | TIOJIB3YET OTH 3HAHHUS B
¥ TIOJIEBBIX 00CIIEI0BAHMI rvH, QU3HOJIOTHH, BOC- | T€HETHYECKOTO KOHCTPY- | JIMKBUIAIMH TIOCIE/-
OCHOBHBIX KOMIIOHEHTOB UMETb 0a30BBIC 3HA- | 11noyspesienus, reorpa- | MPOBAHHS MUKPOOPra- | CTBUil AHTPOTIOrEHHBIX
1 | HKoc. 2 | 2K0cHCTEM, cratucThdeckoii | HHA W HPAKTHECCKUC | hhyyeckoro pacnpocTpa- | HU3MOB M HCIIOJIB3YET MX | 3arpA3HEHMIT OKPYKalo-

Y T€OCTAaTUCTUUECKON 00pa-

0OTKU MMoJIy4a€MbIX TaHHBIX,

9KOJOIrMH4YCCKOro Moaeianpo-
BaHUS U IIPOTrHO3UPOBAHUA,
9KOJOTHYCCKOT'O MOHHUTO-

pyUHra 1 CHCTCMHOI'O aHaJIN3a
HpO6HCMHBIX 9KOJOTHYCCKUX

CUTYAaIH, SKOJIOTHYECKOTO
HOPMHUPOBAHUS U IPOEKTHU-
poBaHusl, reonH(pOpMaIOH-

HaBBIKM B 00J1aCTH
YKOTOKCHUKOJIOTHUH U
OMOreOXUMHU C OCHO-
BaMH DKOT€OXUMHU

HCHUA U SKOJIOTHIO ITPEAa-
CTaBUTEJIEH OCHOBHBIX
TaKCOHOB MUKPOOPTraHU3-
MOB, B TOM YHUCJIC C IIPpH-
MCHCHHEM COBPEMCHHBIX
U(PPOBBIX UHCTPYMEHTOB
(Google Jamboard, Miro,
Kahoot)

B PEIICHUU METUIMHCKHX,
CEIbCKOXO35ICTBEHHBIX U
9KOJIOTHUECKUX MPOOIIeM;
OCHOBaMHM TEOPHHU U MpaK-
TUKU MUKPOOHOM OHoTeX-
HOJIOTMH, TIOCPEJICTBOM
AJIEKTPOHHBIX PECYPCOB,
ouIIMaTHLHBIX CAUTOB

IEH Cpeabl U HaBbIKaMU
00paboTKK U UHTEpIpE-
Taluy UHPOpMAIIH C
MOMOIIIBIO TPOrPaMM-
HBIX IpoAykToB Excel,
Word, Power Point,
Pictochart u 1p., ocy-
IIECTBJICHUS] KOMMYHH-
Ka-I[H TTOCPEICTBOM

Outlook, Miro, Zoom




HOIr'0 aHajim3a U JUCTaHII1-

OHHOTO 30HJMPOBAHUS, A
takke marepuansl OBOC u
OO0C, 3K0JIOTHYSCKOr0 Me-

HEJDKMEHTA U MHKUHUHPHUH-

ra B paMKax IMpOBEJCHUS
9KOJIOTUYECKON IKCTICPTU3BI
U ayJIuTa

[1IKoc-2.4

METOJHUYCCKHNE OCHOBBI
MMPOCKTUPOBAHHNA U BbI-

IIOJIHCHUA J'Ia60paTOpHBIX

3HATh OCHOBBI 3KOJIO-
TUYeCKON MUKPOOHO-
JIOTUYECKOU OMoTeX-

HOJIOI'NH

MHUKPOOHOJIOTHUECKIX
HCCJICIOBAHUM C UCITOJIb-
30BaHUEM COBPEMEHHOM

anmapaTHO U MPUOOPHOI
TEXHUKU U BEIYUCIINATEIb-
HBIX KOMILJIEKCOB C CO-
BPEMEHHBIM HAay4HBIM
porpaMMHBIM o0ecrieue-
HHEM; - OCHOBHEIEC METO-
JIbl MUKPOOHOJIOTHYECKUX
HCCJIEIOBAHUN.

CaMOCTOSITEIILHO BBITIOJN-
HATH Ta00paTOPHBIE MUK-
pOOHOIOTHYECKHUE HCCTIe-

JOBaHUsA C UCIIOJIb30BaHHN-
o IIpue€MamMu IJIaHupoBa-
€M COBPCMCHHOM allIia-

- . HUS ¥ IPOBE/ICHUS Ja-
paTHOU U NpUOOPHOI

OOpaTOPHBIX MUKPOOHO-
TEXHUKU Y BBIYACITUTEb-

JIOTHYCCKHUX HUCCICIO0BA-
HBIX KOMIIJICKCOB IIPpU

HUM C KCIIOJIb30BAHUEM
YCJIOBHH 0053aTEIBHOTO

COBPEMEHHOM amnmnapary-
IUTAHUPOBAHUS IIPEACTO-
o PbI U BEIYUCIIUTCIIBHBIX
SIIUX PabOT C OLIEHKOM

KOMIIJICKCOB.
OKNJACMBbIX PE3YJIbTATOB,

- IPUMCHHTD HA IIPAKTUKE
MCTOABI MI/IKpO6I/IOHOFI/I—
YCCKHUX HCCHeﬂOBaHHﬁ.




Tabmuma 2

PacnpenesieHue Tpya10éMKOCTH TUCHMILUIMHBI 0 BUAAM PadoOT no cemectpam

TpynoémkocTh ‘
Bun yueOHo# padboThl aac./Beero’ B T.4. 110 ;eMeCTpaM
OO0mas Tpy10€MKOCTDb TUCLHUIUIMHBI 110 y4eOHOMY ILj1a- 108 108
HY
1. KontakTHasi padora: 50,35/4 50,35/4
AyauTopHasi padora 50,35/4 50,35/4
8 Mmom uuce:
nexyuu (J1) 16 16
nabopamopmvie 3ansmusi (JIP) 30 30
npakmu4ecKue 3aHAmus 4/4 4/4
KOHMAKMHAas paboma Ha npomedtcymoyHomM KOHmpoJe 0.35 0.35
(KPA)
2. CamocrositesasHas padora (CPC) 57,65 57,65
camocmosmenvbHoe uzyienue paz0enos, camono02o-
moeka (npopabomka u noemopeHue 1eKYUOHHO20 Md-
mepuana u mamepuana y4eOHUKo8 u y4eonvix nocooui, 48,65 48,65
HO020MOBKA K 1AO0PAMOPHBIM 3AHAMUAM, ONPOCHL K
KOHMPOTbHbIM pabomam, u m.o.)
Iloocomoska k 3auemy ¢ oyeHKolU (KOHMPOb) 9 9

By npoMexyTOYHOI0 KOHTPOJIA:

3a4er ¢ OLEHKOM

* B TOM 4HCIIe IPAaKTHYECKas MOATOTOBKA. (CM y4eOHBIH IJ1aH)

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

Ta0muna 3

AyautopHasi padora Bueayau
HanmeHoBaHHe pa3/iejioB H TeM vac. TOpPHAast
AMCUMILUIUH (YKPYTTHEHO) /Bcero* | JI | JIP :}Z/o(/i IKP | pa6ora
CP
Tema 1 Beenenue. [Ipeamer, MeToabl U
poab Hayku. Mictopuueckuil ouepk 6.65 5 2/ 265
pa3BUTUSI MUKpOOHOIOrur. OCHOBHBIC
HaIpaBJICHUS] MUKPOOHOIOTHUH
Pazgen 1 «O0mas MUKpoOOHOJIOTHSD) 70 12 | 30 28
Tema 2 Mopdomnorus MUKpOOPTaHU3MOB
CtpykTypHas opranu3aius 12 2 | 6 4
IIPOKAPUOTHOM KIIETKH.
Tema 3 MukpoopraHu3MbI-3yKapruOThI 8 5 | A
(rpuOBI, BOAOPOCIIN, TPOCTEUILHE)
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AynutopHasi padora Bueayu

HaunmeHoBaHuUe pa3/iesioB U TeM vac. TOpHasi
AUCUMILTHH (YKPYITHEHO) /Bcero* | JI | JIP H3/(/:* IKP | pa6oTta
BCEro
CP
Tema 4. MukpoopranusmMsl u 6uochepa 14 2 | 6 6

Tema 5. MeTaboar3mM IpoKapuoT.
buoxumuueckue nmpoueccsl, 10 2 2 6
B030y>K/1aeMble MUKPOOPTraHU3MaMH

Tema 6. Posib MUKpOOpPraHu3MOB B

rI100abHOM LIKKJIE TpaHchopMaluu 14 2 | 8 4
yriepoa.

Tema 7 Yuactue MUKpOOPTaHU3MOB B 19 > | 6 A
TpaHchopmaiuu azorta, pochopa, u cepsl

Pa3znes 2 IkoJ10rusi MUKPOOPraHU3MOB 22 2 2/2 18
Tema 8 Dkonornueckue CTpaTeTMH MUK- 22/ ) 2/ 18
POOPraHU3MOB.

Konmaxmmnas paboma na npomexicymoyHom

KOHMpoJie (KPZ) 3 g 0.35 0.35
Iloocomoska k 3auemy ¢ oyeHKoU (KOHMPOIb) 9 9
Bcero 3a 3 cemecTp 108 16 | 30 4/4 0,35 | 57,65
HToro mo nucuuMnjanHe 108 16 | 30 4/4 0,35 57,65

* B TOM 4yHCJIe TPAaKTHYECKas MOATOTOBKA. (CM y4eOHBIH IJ1aH)

Beenenue. Tema 1. [Ipenmer, meTonbl U posib HayKu. VIcTopudeckuii ouepk
pa3BUTHs MUKpOOHoa0ruu. OCHOBHBIE HAIIPABIEHUS MUKPOOHOJIOTHH.

Ucropust mukpoburonoruu. OTKpbITUE MUKPOOPraHu3mMoB AHTOHU Ban JleBeH-
rykoM. [lepuon GeccucTeMHbIX HaOMIOAEHUN («OMUCATENbHBIA IEPUOI» B Pa3BUTUU
mukpoOuonorun). OtkpsiTus Jlyn Ilactepa (HEBO3MOXKHOCTh CaM0O3apOXKIEHUs, OT-
KPBITHE TPUPOJLI OpOXKEHUs, BO30yIUTEnN OOJIe3HEH, MPUMEHEHHE BaKIuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3BuTtun Mukpooduonoruu. Padorer P.Koxa, .. Meu-
HUKOBA. POJIb OT€YECTBEHHBIX YUEHBIX B PA3BUTUN MUKPOOHOJIOTHH.

OcoOeHHOCTH U CBOMCTBa MUKPOOPTaHU3MOB, OOBEKT, METO/IbI U 3aJla4ll MUK-
pobuosioruu

Paznen 1 «O01mass MUKpPOOHOIOTHSD)

Tema 2 Mopdonorus mukpoopranu3mMoB CTpyKTypHasi opraHu3anus Mpoka-
PUOTHOU KJIETKHU.

Mukpoopranu3mMbl — MPOKApUOTHl M 3YKAPUOTHI, UX OCHOBHBIE Pa3INYMS.
Mopddonorus 6akrepuii, CtpoeHue kiaeTok 0akrepuii, Kietounsie cTpyKTypbl OaKTe-
puii: Karncynbl (M CIM3UCTHIE CJIOU), KIETOYHbIE CTEHKU TPAMIIOJIOKUTENBHBIX U Tpa-
MOTpPHIATEIbHBIX OaKTEpHi, KJIETOYHAs MeMOpaHa, XKTyTHUKH, GumOpuu (IMuiu) y
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OakTepuil. Bxitouenus, uX XUMHUYECKUN COCTaB M (QYHKIUHU. DHAOCIOPHI U APYTHe
nokosiuecss Gopmbl npokapuoT. Poct u pazmHoxkenue Oakrepuil. CrocoObl pas-
MHOKCHHS OaKTEPHIA.

Tema 3 Mukpooprann3mMbI-3yKapuoThl (TpuObI, BOAOPOCIH, TPOCTEHIINE)

['pubwl. Uctopust uzyuenus rpuboB. OOmmias XapakTepucTuKa, OCOOEHHOCTH
CTpOeHUs1, pa3MHOKeHHs. CXOJCTBA U pa3inyusi TpUOOB C PACTEHUSIMU U KUBOTHBI-
MU. 3HaUYEHUE B MPUPO/JIE U )KU3HU YEJIOBEKA.

Bonopocnu. PacnipocTtpanenue B mpupoje, o01as XapakTepucTUKa, CTPOCHHUE,
pa3MHOKEHHE. 3HAUCHHE B IPUPOJIC U JKU3HU YEIOBEKA.

[Ipocreiimme. OOmas xapakTepUCTHKA, OCOOCHHOCTH IMUTaHUs, pacrpocTpa-
HEHHE.

Camporpoubie u mapazutudeckue ¢opmbl. CUCTEMATHKa, XapaKTEpUCTHKA
OTJEJIbHBIX CUCTEMATUYECKUX TPYIIIL.

Tema 4. Muxkpoopranusmbl U 6mocepa. IkohpU3NOIOTHS MUKPOOPTaAHU3-
MOB. PU3HUKO-XUMHUYECKHE (AKTOPbI, XapaKTEPU3YIOIIHE Cpely OOUTaHUs MUKPOOP-
TaHU3MOB. 30HBI ONTUMYMa, JIUMUTUPOBAaHUsI, MHTHOUpOoBaHus. [Ipenensl TonepanT-
HocTH. OnpeneneHus 3Bpu- U creHoOnoHToB. Knaccudukanus crenoonontos. Kce-
HOOMOTHKH. OTHOIIIEHHE MHKPOOPTaHMU3MOB K TeMIepaType: MCUXPO(UILIBI, ME30-
¢uel, TcuXpoTpodsl, 0coOeHHOCTH UX MeTabonu3Ma. OTHOIIEHHE MUKPOOPTraHu3-
MOB K KHCJIOTHOCTH CpE€bl: HEUTpOouUibl, anuaopuibl, ankanuduisl. OTHOIICHUE
MUKPOOPTraHU3MOB K AKTUBHOCTHU BOJbl U COJIEHOCTU: NMPECHOBOJHBIE, raJOTOJIe-
paHTHbIE, MOPCKHE, YMEPEHHbIE TaI0(UiIbl, SKCTpeMaibHble rajgoduisl. OTHOLIE-
HHE MUKPOOPTaHU3MOB K KHUCJIOPOJY U PEAOKC-MIOTECHIINATY: a3po0bl (MUKpoaspodu-
JIbl, 00JIMTaTHBIE a3po0bl, (haKyJIbTaTUBHBIE a3po0bl), aHA3POOK! (0OIUraTHBIC, adPO-
ToliepaHTHbIE). OTHOIIEHUE MHUKPOOPTAaHMU3MOB K CBETY, KOHIICHTPAIIMH MHTATEb-
HBIX BEIIECTB. MecTONoI0KEeHnEe MUKPOOPraHu3MoB. [luddepeHunanus 1 nepexu-
BaHUE HEOIArONPUSATHBIX YCIOBUN. DKOJOTHYECKUE HUIIIM MUKPOOPTraHU3MOB. MUK-
poOHoe coobmiecTBo. TepMmoanHamMudeckue TpeOOBaHMs K COOOIIECTBY U OT/IEIbHBIM
opranu3mMaMm B HeM. Tpoduyeckue B3aMMOJCUCTBHS B MHUKPOOHOM COOOIIECTBE.
[IponykT-cyOcTpaTHBIE B3aMMOJIEUCTBHS MEXKIy opraHu3mMamu. Tpoduueckue uenu
u ceru. KoomepaTuBHbie TpopUUYECKHE B3aUMOOTHOIICHUS. DKOPU3HOIOTHUCCKHE
IpYyNIBl B COOOIIECTBE: MEPBUYHBIE TIPOAYIIEHTHI, AECTPYKTOPHI U UX CTICIIHATU3AIINS
no cyocrpatam. Konunotpods! (3UMOreHsl), THAPOIUTUKH, AUCCUNTPO(HI, EepBUY-
HbIC aHa’pOOBI, BTOPUYHBIE aHAdPOOKI. ['uaporeHoTpodHbIE U aneToTpodHbIE opra-
HU3MBI. AHa’POOHOE OKMCIIECHHE JIETYYUX >KMPHBIX KUCIOT. MeXBUAOBON MEpEeHOC
BOZlopo/ia U katabonmdeckas cuaTpodus. ['azorpodsl. ABTOXTOHBI. PaszButne coo6-
miecTBa OT KojoHu3anuu 10 kiaumakca. Cykneccus. KoHkypeHiust 3a cyOcTpat u
MPaBUJIO KOHKYPEHTHOTO BbITeCHEHUs. KOHKypeHIMsT MEXy IpyIaMu B cOOOIIIe-
cTBe. du3nueckas opraHuzanus cooOIecTs B npoctpaHcTBe. [{nanobakTepuanbHoe
COOOIIECTBO KaK MPOTOTHUIl B3aMMOJIEUCTBHUIM B cooOliecTBe. MeTaHOreHHOE CO000-
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miecTBO. CynbdumoreHHoe coodmecTBo. AHOKcureHHoe GpororpodHOE COOOIIECTRO.
AspobHOe co00111ecTBO. DKOJIOTHS BOAHBIX U MOYBEHHBIX MUKPOOPraHU3MOB. Xa-
paKTEepUCTUKA BOJOEMOB KaK cpeibl oOMTaHus MUKpoopranu3MmoB. Knaccudukanus
BOZ0eMOB. DU3NKO-XUMUYECKHAE CBOMCTBA BOMHON Macchl. CTpaTuduKamus Bogoe-
MOB. OCHOBHBIE SKOJOTUYECKUE THUIIBI MUKPOOPTAHU3MOB. AJUIOXTOHHBIE U aBTOX-
TOHHBIE MUKpPOOpPraHu3Mbl. [IpoaylieHTsl (MUKPOBOIOPOCIH, IMaHOOaKTepuH, PoTo-
TpodHbBIE, XeMOaBTOTPO(DHBIC OAKTEPUHU), TECTPYKTOPHI (OaKTEpHH U TpUOBI), KOHCY-
MeHTHI (TTpoTo30a). PacmpeneneHre MUKPOOPTraHU3MOB U XapaKTep MUKPOOUOJIOTH-
YECKUX MPOIIECCOB B BOJHBIX 3KocHcTeMax (o3epax). MukpoopraHusmMbl a3poOHON
30HBI. [loBEepXHOCTHAS TIJICHKA BOJIBI — MEpBasi IKOJIOTUYECKask HUIIIA a3pOOHON 30HBI.
DKoJIOrMYecKre HUIIK (POTOCUHTE3a U JECTPYKIMH OPraHUYECKOro BEUIECTBA. JKO-
JIOTUYECKHE HUIIN XEMOJINTOABTOTPO(MHBIX U TeTepoTpodHbIX OakTepuil. Mukpoop-
TaHU3Mbl MUKPOa3pOPHIIbHOM 30HbI. MUKpPOOpraHU3Mbl aHA3POOHOM 30HBI U UIIOBBIX
OTIIOKEHMI. buonormyeckoe 3arpszHeHue BoaoeMoB. (CaMOOUYHMILEHHE BOJOEMOB.
3oHbl canpoOHocTU. [louBa kak cpena oburaHuss MuUKpoopranusmoB. IlouBa kak
TpexdazHasa cuctema. TBepaas (asza mousbl. AAre3usi 1 pa3BUTHE MUKPOOPTraHU3MOB
Ha MOBEPXHOCTH MOYBEHHBbIX yacTull. JKuakas (aza moussl. ['a3oBas (aza mouBbl.
ABTOXTOHHAsI U 3UMOreHHas Mukpodiaopa. Konuenuust ctpoeHus U GyHKIHOHUPO-
BaHUsl KOMILJIEKCAa TTOYBEHHBIX MUKPOOpPraHu3MoB. [louBa kak MHOECTBO cpell 00u-
TaHUS MUKPOOPTaHu3MOB. [IpuHIUTT MUKpO30HATEHOCTH. MUKpoOHBIi my. [Tyn me-
tabonuToB. [Ipuniun nyonupoBanus GU3n0I0r0-0MOXUMHUYECKHUX MPOIIECCOB B MOY-
Be. OyHKIMOHANIbHAS POJIb TOYBEHHBIX MUKPOOPraHU3MOB. PoJib MUKPOOPraHu3MOB
B JIECTPYKUMH MUHEPATIOB MOYBOOOPA3yIOILIEH MOPOJIbl 1 HOBOOOPA30BAHUHM MUHEpA-
JIOB, B PA3JIOKEHUU PACTUTEILHOTO OMaia, 00pa30BaHUM U PA3JIOKEHUH r'yMyca.

Tema 5. Meradoau3m npoxkapuor. buoxumuveckue npoueccol, Bo30y:xaa-
eMble MUKPOOPTraHM3MaMHu

XVAMHUYECKHI COCTaB KJIETOK MHKPOOPTraHU3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCTb OT yclIOBUH cpeabl. PazHooOpazue moTpeOHOCTEM B MCTOUHUKAX MUTAHUS Y
MUKpOOpranu3MoB. CrnocoObl MHUTaHMUS U TOCTYIUIEHHE MUTATEIbHBIX BEILIECTB B
KJeTky. Mcnonb3oBaHre MUKPOOPraHU3MaMy UCTOYHHUKOB yriieposia. ABTOTPO(dbI U
rerepoTpodbl. PoTOCHHTE3 (OKCUTEHHBIM U AHOKCUT€HHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3MoB. OtkpbiTue xemocunte3a C.H.Bunorpanckum. Jlutotpodsl u oprano-
Tpodsl. CanipoTpodsl, maparpodsl, MUkcoTpodsl. Mctounuku azora, hocdopa, cepsl.
[ToTpebHOCTSH B kemne3e, Kaluu, KaJblui, MUKPO3JIEMEHTaX, BUTAMUHAX.

[Tonsitue o pepmentax, ux kiaaccupukamnus u ocooeHHoctu. Ponbs depmeHToB
B KU3HEJCATEIIbHOCTH MHUKPOOPraHU3MOB. DK30- U 3HI0pepMeHThl. KoHCTUTYTHB-
HbI€ U alanTUBHbIEC (MHAYLUMOEIbHBIEC) pepMeHTHI. JIokanu3anus pepMEeHTOB B KIET-
ke. Mcnonb3oBanue (hepMEHTOB YEJIOBEKOM B PA3IMUYHBIX OTPACISX HAPOJIHOTO XO-
351MCTBA.
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KynsTuBHpOoBaHne MUKpOOPTaHW3MOB. UMCTas W HAKONMUTEIbHAS KYJIBTYPHI.
OnextuBHBIC cpebl. CHCTEMBI KyTbTUBUPOBAHUS MUKPOOPTAaHU3MOB.

CriocoObl  TONMy4YeHUs] MHUKPOOpPraHM3MaMH SHEPTUU: OpOoXKEeHHe, AbIXaHUE,
aHa’poOHoe nprxanue. AT® — 1eHTpOOOIUT KIETKH W CIOCOOBI €€ 00pa3oBaHUS:
cyoctpatHoe (ochopunupoBaHue — IIMKOJIM3 M cxeMa OwjieHa — Meileproda —
[Tapnaca (OMII); oxucnutensHoe (ochopuiupoBanue — nuki Kpebca umu muki
Tpukap6oHoBbIX KucIOT (LITK) u anekrpontpancnoptHas uens (3TLI).

CX0/ICTBO U pa3nuyue OpOXKEHUS, JbIXaHUs, aHadPOOHOTO abixaHus. [ ko3
y 3YKapHuoT (BBICIIMX OPraHM3MOB) U Pa3HO0Opa3ue aHa3pOOHBIX MyTEH Y MUKPOOP-
TaHU3MOB: TJIMKOJHN3, TeHTo30(ochaTHRIA MyTh, MyTh DHTHepa — [lynopoBa. Xu-
Mu3M as3poOHoro apixanus: cxema OMII, IITK, OTILI.

Tema 6. Posib MUKPOOPraHU3MoOB B IJ1002JIbHOM IHUKJIE TPaHchOpMaLnu
yrjepoja.

3HaueHUe MPOLECCOB MPEBPAIICHUS YTIEPOACOAECPKAIINUX BEIIECTB B KPYro-
BOpPOTE yIJepoAa B MPUPOJE U POJIb MUKPOOPIAaHHW3MOB B paclajie OpraHM4ecKoro
BeniectBa. [Iporeccel OpoxeHuid, BeI3biBaeMbie OakTepusmu poga Clostridium. Mac-
JSTHOKHCIIOE U alleTOHOOYTHIIOBOE OpO’KeHHA. 3HAYCHHE B MPHUPOJIE, CEIBCKOM XO-
3sTUCTBE, MPOMBIIUIEHHOCTH. OCHOBHBIE CBOMCTBA BO30yJUTEIEH ATUX MPOLIECCOB
(0OnMraTHbI aHAAPOOMO3, «BCESIAHOCTH» B OTHOIIICHUU UCTOYHUKOB yTIIepoia U Ip.)
MacnsHokucaoe OpokeHHEe MEeKTHHOBBIX BeiecTB. bakrepuu poma Clostridium u
OpOKEHHUE HEIITIOIO3HI.

HemnonHoe okuciieHne yriaeBOJOB M APYTMX OPraHUYECKUX COCTUHEHUN MHK-
poopraHu3MaMu ¢ 00pa30BaHUEM KHUCIIOT.

AspoOHoe paznokeHue Leunonosbl. Llemmono3opaspymatomme O0akTepun u
rpuOBI-BO30YIUTENN TIpOIlecca pa3pylieHusl euoo3el. OKHCIEHHE MHKpOOpra-
HU3MaMHU TE€MUIICIUII0N03, JUTHUHA, XKUpPa, YTIeBOA0poa0B, Bo3Oyaurenu u 3Have-
HUE 3TUX MPOLIECCOB.

Tema 7. YuacTue MUKPOOPraHu3mMoB B TpaHcpopmanum a3ora, pochopa u
cepbl

Tpanchopmanus azorcoaepKamux COCTUHEHHH: MUHepaau3anus (aMMOHHU-
bukaiys), HuUTpudUKanus, AeHUTpUGUKanus u 6uosoruyeckast pukcaius azoTa.

3HaueHNe MHUHEpAIH3aIlM OPTaHWYECKUX COSAMHEHHUU, CONEpKalIuX a30T
(6enKoB, HYKJIEMHOBBIX KUCJIOT U Jp.). PaznokeHue OEIKOBBIX BEIIECTB B adpOOHBIX
¥ aHAPPOOHBIX yCIOBUAX. Bo30yautenu mpoliecca MUHEpaTU3alliH.

[Tponieccol HuTpudukanuu u neautpubukanuu. OKucieHne aMMuaka B a30TH-
CTYIO ¥ a30THYIO KUCJIOTHI (TIepBasi ¥ BTopas (a3sl HUTpUudUKaum). XeMoaBToOTpo §-
Has npupoja npouecca. Padotet C.H.BuHOrpagackoro mo u3ydeHUo Mporecca HUT-
pudUKaUU U OTKPBITUS ABJICHUS XeMOCHHTe3a. Bo30yautenu npouecca. JHEpreTu-
Ka rnepBou u BTopoi ¢assl mpotiecca. ['ereporpodHast HuTpudukanus.
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BoccranoBnenne HUTPATOB U HUTPUTOB C 0OPA30BaHUEM MOJIEKYJISIPHOTO a30-
Ta (AeHuTpuduKanus). ACCUMIWISIIMOHHAS U TUCCUMWISIIMOHHAS HUTPATPEAYKIIHUA.
3HaueHue 3TUX npoieccoB, Bo30yauTenu nporecca IeHUTPUPUKALINH.

buonornueckas ¢ukcanus azora. buonorunueckas u abuonoruueckas (uxca-
s arMocdepHoro azora. Macimtabbl ¥ 3HaYEeHUE OMOJIOTUYECKON (pUKcaluu B Ipu-
pone. @ukcanus azora arMochepbl MUKpoopranuzMaMu. CBOOOTHOXKUBYIIIUE, aCCO-
[IMaTUBHBIE 1 CUMOMOTHYECKHE a30T(OUKCATOPHI — a3pOOHBIC U aHA3POOHBIC (HOPMBI.

Cumbuotuyeckas azordukcamnus y 6000BbIX pacteHuil. KimyoenbkoBbie OakTe-
pun (pru300MH), UX CBOWCTBA: CIEHM(PUUHOCTD, BUPYICHTHOCTh, aKTUBHOCTb, KOHKY-
peHTHOCTIOCOOHOCTh. CMMOMOTHYECKas a30T(UKCALUs Y PACTCHHUM, HE OTHOCSIIIUXCS
K 0000BBIM (IPEBECHBIX, KyCTAPHUKOBBIX, TPABSIHUCTBIX ).

[IpeBpaieHre MUKpoOpraHu3sMaMu coeauHeHuil ¢ocdopa. Poiap mMukpoopra-
HU3MOB B BBICBOOOKICHUM KHCIIOTBI U3 OpraHuyeckux (ochopcoaepxaiux coenm-
HEHUI 1 uB nepeBojie hochaToB B pacTBOPUMOE COCTOsiHKE. brosornueckoe cBs3bl-
BaHue pocdopa. Pors MukpoopraHuzmMoB B pocPopHOM MUTAHUHU PACTEHUN.

KpyroBoport cepsbl B nipupoie. ACCUMIIIALIMOHHAA cylbdarpenykuus. O0pa3o-
BaHHE CEPOBOJIOPOJA U3 CEPOCOAEPKAIIUX OpPraHMYecKuX coeauHeHuil. OOpas3oBa-
HUE CEPOBOAOPOJA U3 MUHEPAIBbHBIX COCIUHEHUHN (CYJIb(AaTOB) 1 MUKPOOPTAHU3MBI,
BBI3BIBAIOIINE 3TH Ipouecchl. OKUCIEHHE MUKPOOPTaHU3MaMHU CEPOBOAOPOIA B CEPY
1 cepHyto kuciorty, CepoOakTepru U THOHOBBIC OAKTEPHH.

Pa3znes 2 «9ko0J10rusi MUKPOOPTaHU3MOBY

Tema 8 Dkos10rnueckne cTpaTeruu MMKpPOOPraHNu3MoB.

OcoOEHHOCTH 3KOJIOTHUECKOW CTpPATerMd U OMOTHUYECKUX CBSI3€H Y MUKPOOpPraHu3-
MOB. KOMITJIEKCHOCTh AKOJIOTHYECKON CTpareruu Mukpoopranusmon. K-crpareru, r-
ctpareru, L-ctpareru. AHTHONO3 1 cuMOn03. KoHKypeHuusa. AHTaroHnsm U aMMeH-
canusM. Heritpamusm. OcoOeHHOCTH CUMOMOTHYECKUX OTHOIICHUH MEXTy MUKPOOP-
rannzMamu. Koonepauus. KoHcopumyMsl MUKpoOprannsMoB. Pa3ssutue Mukpoopra-
HU3MOB B OuorieHkax. Dddexr kBopyma. Metabuos. Cuntpodus. Ilapasutuzm u
XUIIHUYecTBO. CUMOMO3bI MPOKAPUOT C MPOTUCTAMU U MUKpoopranusmamu. CumMou-
03Bl MPOKAPHUOT U MpocTeiux. bakrepuoTpodHbie npocreiinme u 6ecrno3BOHOYHbIE-
¢bunsTparopsl. CUMOMO3bI MUKPOOPIaHU3MOB MU MOPCKHMX >KUBOTHBIX. CUMOMOHTHI
HACEKOMBIX U APYTHX YJIEHUCTOHOTUX. DHTOMOMATOr€HHbIE MUKPOOPTaHu3Mbl. CUM-
OMOHTHOE MUIIEBAPEHUE U CUMOMOTPO(PHOE MUTAHKUE )KUBOTHBIX. 3HAUEHHE CUMOUO-
30B C YYaCTHEM MUKPOOPTIaHU3MOB B MUTAaHUH PACTUTEIBHOSAHBIX )KUBOTHBIX. Pyber
YKBAYHBIX KaK CHCTE€Ma aKTHBHOW KOOINEpalW{ MEXIY XO3IMHOM M MHKPOOPIaHM3-
mamu. HopmanbHast Mmukpodiopa yenoBeka, ee 3HaueHue. Jucoakrepnosbl. Y cioB-
HO-TIATOT'€HHBIE U MATOr€HHbIE MUKPOOPTraHu3Mbl. [1aTOreHHOCTh U BUPYJIEHTHOCTbD.
NHupexnus kak aHTaroHMCTUYECKOE B3aMMOJICICTBUE Mapa3uTa u xo3suHa. dakTopel
NAaTOT€HHOCTH M CTpaTeruu MapasutusMa. MHUKpPOOHO-pACTUTENbHBIE B3aUMOJCH-
cTBUsA. Mukpoopranusmsl ¢uuiochepsl 1 QuiUIONIIanbl, pu3ochepsl U PU3OILIIAHbL.

17



Puzocdepnriii apdext. CumbnoTHUecKne B3aUMOOTHOIIICHUS MHUKPOOPTAaHU3MOB H
Bo6ogo-
['pubo-

MUKPOOHO-PACTUTEIbHBIX  OTHOILLIEHHI.

CumMmOmo3

pacteHuid.  MexaHU3MBbI

pPU300HAIBHBIA  KOMILUIEKC. AKTUHOMUIIETOB W PACTECHHM.

pacTUTENbHBIA cUMON03. Mukopu3a. GUTONATOreHHBIE MUKPOOPTaHU3MBI.

4.2 Copep:xaHue Ja00pPaTOPHBIX M MPAKTHYECKUX 3aHATHI U KOHTPOJbHBIX
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Tema 1. [IpoBepka KoH-
[Mpeamer, me- | Jlekuus 1. Mcropusi, 00beKT, Me- [TKoc-2.2; CIIEKTA JICKIUU 9
TOJBI ¥ POJIb | TOJBI U 33Ja4l MUKPOOHOJIOTUH [TKoc-2.4 B pa0oueii TeT-
Hayku. Mcro- panu
pUYECKHN
1 OYepK pa3Bu-
THA MHKPO- [MpakTrueckoe 3anste Ne 1.
6uonoruu.
MuxkpoOuonoruueckas sadboparo-
OcHoBHbIE .
p¥isl ¥ ipaBUIiIa pabOTHI B HEH KonTtpomsb BbI-
HarfpaBJIeHUs . )
YCTPOMCTBO MHUKPOCKOIIA U €70 [TKoc-2.2; MIOJTHEHHUs 3a71a-
MUKpOOHOJIO- o 2/2
XapakTepucTUKHU. TexHuka npu- [TKoc-2.4 HUS B paboueit
THH.
TOTOBJICHHSI OaKTepUAIbHBIX TIpe- TeTpaau
napaToB U TEXHUKA MUKPOKOIIH-
pOBaHUS
Paszpen 1. «O0mas MUKpOOHOJIOT U
[IpoBepka KoH-
Tema 2 Jlexuus 2. CtpykTypa O6akrepu- R
5 [1Koc-2.2; CIIEKTa JIEKI[UU
Crpykrypa albHOU KJIETKU. [IpUHIINAIIBI KIac- . 2
p
6 [1IKoc-2.4 B paboyeii TeT-
aKTEepuaib- CHU(pHKAIMU TPOKAPHUOT.
. anu
2 HOW KIIETKH. pal
[TpuHIHIBI JIaGoparopHas pabora Ne 1. KoHTposnb BbI-
knaccuduka- | l3yueHue OCHOBHBIX MOpPdoIIO- [MKoc-2.2; IIOJIHEHUS 3a7a- 5
LU IPOKA- | THUYECKUX TUIIOB MUKPOOpPTaHU3- [TKoc-2.4 HUs B paboueit
pHOT. MOB (OakTepun). TeTpagu
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TEHUE).

HUS MHUKPOOHO-
JIOTHYECKOTO
mocena.
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JlaGopaTopHas padora Ne 2.
N3ydenne ocHOBHBIX MOp(hoII0- KonTposns BbI-
THYECKHUX THUIIOB MUKPOOPTaHU3- [1IKoc-2.2; MOJIHEHUS 3a/a- 184
MOB (aKTMHOMHIIETHI, MUKPOCKO- [TKoc-2.4 HUA B pabouei ’
MUYEeCKUe TPUOBI, TPOAOKU U BO- TeTpaau
JIOPOCIIH).
Kontponbnas TecroBas pabora MKoc-2.2-
. oc-2.2;
«YCTpOICTBO MUKPOCKOTIA U TEX- TectupoBanue 0,16
[MKoc-2.4
HUKA MUKPOKOTIMPOBAHUS
JIaboparopHas pabota Ne3. BrI- KoHntpouib BbI-
SIBJICHUE BKIIFOUEHUI B KJIETKaX [TIKoc-2.2; MOJIHEHUS 3aja- 5
MUKpOoOpranu3moB. Okpacka [MIKoc-2.4 HUs B paboueit
criop. TeTpaau
[IpoBepka KOH-
Jlexuus 3. MukpoopraHu3Msl- S
(rpu6 [1Koc-2.2; CIIEKTa JIEKI[UHU 9
9YKapHOTHI (TPUOBI, BOJOPOCIH .
. . o . ’ ITKoc-2.4 B paboueii Tet-
Tema 3. npocTeime)
paau
Muxkpoopra-
Poop JIaGopatopHas pabota Ne 4. KoHTposns BbI-
HU3MBI-
ITonroroBka kK MUKpOOHOJIOTHYE- MIOJTHEHHUs 3a71a-
9YKapHUOTBI . [TKoc-2.2; .
CKOMY IIOCEBY. Y CTHBIH OIIPOC HUs B paboueit 1,84
(rpuOsl, Bo- [MKoc-2.4
«Mopdororus u cTpykTypa 6ax- TETpaJin, yCT-
JIOPOCIH . .
P o TEPUATBHOHN KIETKUY. HBIN OIIPOC
npocTeiime)
TecroBast KOHTpoOIbHAs padboTa MKoc-2.2-
oc-2.2;
«Mopdoorus v cTpykrypa 0ak- Tectuposanue 0,16
pd CTPYKTYp MKoc-2.4 p
TEpUATbHOMN KIETKUY.
[IpoBepka koH-
[1Koc-2.2; POBEp
Jlexnust 4. MUKpOOpPraHUu3MBbl U CMEKTa JIEKIIUU
Suocd ITKoc-2.4 Souei 2
nocpepa. B paboyeii TeT-
. 1K - 15 R
pamu
Tema 4. KoHTposb BbI-
Muxpoopra- MIOJTHEHUS 3a71a-
HU3MBI U JlaGopatopHas pabota NeS. Muk- HUS B paboueit
ouocdepa. POOHOIOrMYECKHI aHAIN3 pa3- [TKoc-2.2; TeTpaau, KOH- 5
JUYHBIX cyOcTpaToB (MOYBa, pac- [1IKoc-2.4 TPOJIb MIPOBEIE-
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KonTposib BbI-
JlaGopaTopHnas pabora Ne6 Konm- MTOJTHCHHMS 3a]1a-
YEeCTBEHHbIN y4eT YUCIEHHOCTH MKoc-2.2- HUs B paboueit
oc-2.
MHUKPOOPIaHU3MOB B pa3IUYHbIX MKoc-2 4' TeTpaau, KOH- 2
oc-2.
cyOcrparax (pe3ysabTaThl IOCEBA). TPOJIb IPABUIIb-
Brienenue uncTon KyJabTyphl. HOCTU IIpOBEJIE-
HUS ydera
JlaboparopHast pabora Ne7. Ana-
713 BBIJCJICHHON YUCTOHN KyJbTY- Kontposb BbI-
pbl. Okpacka KyJabTypsl 1o ['pa- [1Koc-2.2; HOJIHEHHUs 3a/1a- 184
My. OnpeneneHue 4yBCTBUTENb- [1IKoc-2.4 HUs B paboueit '
HOCTH MUKPOOPTraHU3MOB K aHTH- TeTpaau
OMOTHKaM.
) [IpoBepka KOH-
KonTponbHast TectoBast pabora [TKoc-2.2;
TPOJIBHBIX TE- 0,16
«IInTaHne MUKpPOOPraHU3MOB» [MKoc-2.4
CTOB
Jlexuus Ne 5 MetaGonu3m mpoka- [IpoBepka KoH-
puot. buoxumunueckue npoueccsl, | [IKoc-2.2; CIEKTa JIEKIIUU 5
B030YyKJ1aeMble MUKPOOPTaHH3- I1IKoc-2.4 B paboyeii TeT-
MaMH pamu
Tema 5. Me-
JlaboparopHast pabora Ne 8 KoHTpob BbI-
TaboIN3M
OrneHka 9yBCTBUTEILHOCTH YH- TIOJTHEHUS 3a/1a-
MPOKAPHOT. . .
5 CTOW KyJbTYpbl K aHTUOMOTHKAM. HUs B paboueit
NOXUMHYE- 9
Ycrabiii onpoc «Biusiaue ¢akro- | [TKoc-2.2; TETpaju, yCT- 184
CKHE IpoLec- . . ,
P 5 POB BHEIIIHEH cpeibl Ha MUKPOOP- [1IKoc-2.4 HBIH oTpoc, pe-
CBl, BO30YX-
’ Y ranu3Mmebl. [lutanue u GpepmMeHThI IIEHUE CUTYa-
JaeMble MUK- .
MHUKPOOpranu3MoB. CUTyalnoH- LIMOHHOM 3a/1a-
pOoOpraHus-
Has 3a/1a4a qu
MaMH
T [Incemennas
eopeTnyeckast KOHTPOJIbHAs pa-
P P P [MKoc-2.2; KOHTpPOJIbHAs
0ora «IluraTenbHBIE CpEBl U Me- 0,16
[MKoc-2.4 pabora 1o 6u-
TOJIbI CTEPHIIN3ALIUN
jgeram
Tema 6. Ponb IIpoBepka KOH-
Jlexkuus 6. Poixs Mukpoopranus-
MHUKpOOpra- [1Koc-2.2; CIIEKTa JIEKI[UU
MOB B I7T00QJIbHOM LIUKJIE TPAHC- - 2
HU3MOB B [TKoc-2.4 B pabouel TeT-
dbopmaruu yriaeposa.
ri100aJIbHOM paau
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IUKJIC
Tpanchopma- Jlaboparopuas pabota Ne 9. Mo- KoHTpoh BbI-
SJIIMPOBAHKE MTPOIIECCOB CITUPTO-
wiu yraepo- | P pott P . ITKoc-2.2; IMOJIHCHUS 3a/1a-
a BOT'0, MACIISTHOKHUCIIOTO OpOXKEeHUN . 2
Aa. ITKoc-2.4 HUs B paboueii
1 OpOXKEHUS 11EIUTFOJI03BI, OpOXKe-
TeTpaau
HUE NMEKTUHOBBIX BEIIECTB P
JlaGopaTtopnas padora Ne 10. Pe-
3yJIbTaThl CIIUPTOBOTO, MACIISTHO- KonTtpoib BbI-
KHCJIOTO OpOXXEHUH, OpOKeHHE I[1IKoc-2.2; [IOJIHEHUS 3aJ1a- 184
IIEKTMHOBBIX BemecTs. Ilocra- [1Koc-2.4 HUs B paboueit ’
HOBKa MOJIOYHOKHUCIIOTO Opo- TeTpaau
KEHHUS
KonTtpomnbHast TecToBas padota
«PoJib MUKPOOPTaHNU3MOB B OBEpKa KOH-
P poop [TKoc-2.2; llposep
TpaHcpopMaIi COeAMHEHUN yT- o TPOJBHBIX TE- ,
P P Y [MKoc-2.4 P 0.16
nepoxa. [Iporeccel monydeHus CTOB
SHEPTUU
KonTpomb BbI-
JlaGopartophnast pabota No 11. P
ITKoc-2.2; MMOJIHEHUS 3a]a-
Monounokucnoe Opoxkenue. AHa- . 2
[MKoc-2.4 HUA B paboueit
T3 KUCTIOMOJIOYHBIX MPOTYKTOBY.
TeTpaau
JIaGoparophas pabota Ne 12. Pe-
3yJbTaThl OPOKEHUS IEITIOI03bI.
Y . p [1Koc-2.2;
Ycrabrit onpoc «IIpeBparienne Koc-2.4 Ompoc 2
MHUKPOOPTaHU3MaMHU COCTNHECHUIN '
YTIIepoIa
[IpoBepka KoH-
Jlexknus 7 Yyactrue MUKpoOpra- ) e
Tema 7 Yua- [1Koc-2.2; CIIEKTA JIEKI[AHA
HU3MOB B TpaHC(OpMaInH a30Ta, . 2
CTHE MUKPO- [1IKoc-2.4 B paboyeii TeT-
docdopa, u cepbl
OpPTaHHU3MOB B paau
TpaHcpopma- | Jlaboparopuas padota Nel3. Mo- K
OHTPOJTb BbI-
IIUU a30Ta JICIIMPOBAHKE TTPOIIECCOB KPYTOBO-
docth ’ p P ( Py I1Koc-2.2; IMOJIHEHU 3a]1a- 5
octopa, 1 0Ta a30Ta B pupoje (MUHEpau- .
pa, P prp P [TKoc-2.4 HUs B paboueit
cephl 3anus, JeHUTPUPUKALINS U a30T-
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JlaGopaTopHnas pabora Nel4 KoHnTposb BbI-
Pesynerarer Monenuposanue npo-| I[1Koc-2.2; IIOJIHEHUS 3a]a-
Yy p p 2
LIECCOB KPYroBOpOTa a30Ta B IIPHU- [1IKoc-2.4 HUS B paboyeit
Py P p p
pore. TETpaJIu.
JlaGopartopnast pabota Ne 15.
VYerubiii onpoc «IIpespamienue [TKoc-2.2; 0 184
. poc ,
MHUKPOOPraHU3MaMH COCAUHEHUIN [1Koc-2.4 P
a3oTa, hocdopa, ceps».
KonTponbHas TecToBast paborta 1
OBEepKa KOH-
«Muxkpobuonornyeckue nporeccel| [1Koc-2.2; POBEp 0.16
TPOJBHBIX TE- ,
tpanchopmaruu azorcoaepxkammx| I1Koc-2.4 P
. CTOB
COCTMHEHUIY.
Paznen 2. «9ko10rust MUKpOOPraHu3MoB)
[IpoBepka KOH-
Jleknus 8. Dxonoruueckue crpa- [MKoc-2.2; CIeKTa JIEKIIUH 9
Tema 8. Dxo- TETMH MUKPOOPTAHU3MOB. [MKoc-2.4 B pabouei TeT-
3 JIOTUYECKHE paau
crpaterun ITpakTnueckoe 3ansatue Ne 2 K
- OHTPOIIb BbI-
MHKpOOpra W3ydeHnne nmapasuTHUECKUX U MH- P
HHI3MOB. [TKoc-2.2; TOJTHEHUS 3a]1a-
KO(OaKTeprO)TUTHUECKUX B3aU- . 2/2
N . I1Koc-2.4 HUs B paboueit
MOJICHCTBUI MEXTy MHKPOOPTa-
HU3MaMU Tetpam

*Yuactre 00yJalomuXcs B BEITOTHEHNH OTASIBHBIX JJIEMEHTOB paboT, CBSI3aHHBIX ¢ Oyaymiel mpodeccnoHaIbHOH NeITeTbHOCTHIO
Y HaNpaBJICHHBIX Ha (OPMHUPOBAHKE, 3aKPEILICHNE, Pa3BUTHE MPAKTHYECKUX HABBIKOB M KOMIIETEHIIMII 110 IPOQHIII0 00pa3oBaTesb-

HOH MporpamMMsl.

4.3 IlepeyeHb BONPOCOB /IJIsi CAMOCTOSATEILHOT0 M3Yy4YeHH sl JUCIUILTUHBI

HepequL BOIIPOCOB AJIA CAMOCTOATEIBbHOI0 U3YYCHUA TUCHUIIJIHHBI

Tao0auna 5

Ne Ilepeyenn paccMaTpuBaeMbIX BOIPOCOB [1JIs1

Ne pa3znena u rembl
n/n CaMOCTOSITEIbHOT0 U3YUYeHHS

Paszpnen 1 «O0mas MuKpoOHoI0rus»
Tema 1 Beenenue.
IIpeamer, MeToabI U
[TpopaboTKka 1 MOBTOPEHNUE JICKIIMOHHOTO MaTepralia U MaTepH-
1 pouib Hayku. Mcropu- .
N ana yaeOHUKOB U yueOHbIx mocoomit [TKoc-2.2; [TKoc-2.4
YECKUI OYEPK pa3BU-
THSI MUKPOOHOJIOTHH.
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Ne paznena u Tembl

Ilepedyens paccMaTpuBaeMbIX BOMPOCOB JIst

n/n CaMOCTOSITEIbHOT0 M3Y4YeHUsI
OcHOBHbIE HampaBJie-
HUSI MUKPOOHOJIOTUHU
Tema 2 Mopdoiorus
MUKPOOPTraHU3MOB
[IpopaboTka 1 MOBTOpEHHUE JIEKIIHOHHOTO MaTepHralia U MaTepH-
2 CrtpyKkTypHast opranu- -
. asa yueOHUKOB 1 yueOHbix nocoduii [1Koc-2.2; I1Koc-2.4
3a1us MPOKapUOTHOU
KJICTKH.
Tema 3 Muxkpoopra-
3 HU3MBI-3yKapuoThl | [IpopaboTka v MOBTOpEHHE JEKIIMOHHOTO MaTepuaia U MaTepu-
(rpubBI, BOJOPOCIH, ana yuyeOHuKoB 1 yueOHbIX mocoowuit [1Koc-2.2; [1Koc-2.4
MPOCTEHIIHE)
4 Tewma 4. Mukpoopra- | I[IpopaGoTka v MOBTOpEHHE JIEKIIMOHHOTO MaTepraia U MaTepu-
HU3MBI 1 Onocdepa ana yueOHUKOB 1 yueOHbix nocoduii [1Koc-2.2; I1Koc-2.4
Tema 5. Merabonusm
IpOKapuoT. buoxu-
[IpopaboTka U MOBTOpEHHUE JIEKIIMOHHOTO MaTepHralia U MaTepH-
5 MHUYECKHE MPOIIECCHI, -
ana yueOHUKOB U yueOHbIx mocoowuii [1Koc-2.2; [TKoc-2.4
BO30Y’KIaeMble MUK-
poopraHuzMaMu
Tewma 6. Ponbs mukpo-
OpPTaHU3MOB B IJIO-
[IpopaboTka 1 MOBTOpPEHUE JIEKITMOHHOTO MaTepraia 1 MaTepH-
6 0aJIbLHOM LUKIIE .
aya yueOHUKOB 1 yueOHbIx nocoduii [TKoc-2.2; I1Koc-2.4
TpaHcpopMaIu yr-
aepoja.
Tema 7 Yyactue MUK-
7 POOPraHU3MOB B IIpopaboTka 1 MOBTOpPEHUE JIEKIMOHHOTO MaTepuaa U MaTepu-
TpaHcopmaIiu a3o- ana yueOHUKOB U yueOHbIx mocoowuii [1Koc-2.2; [TKoc-2.4
Ta, hochopa, u cepsl
Pasnen 2 JxoJi0rusi MUKPOOPTraHU3MOB
Tema 8 Dkonoruue-
IIpopaboTka 1 MOBTOpPEHUE JIEKIIMOHHOTO MaTepuala U MaTepu-
8 CKHE CTpaTeruu MHK-

POOpPraHU3MOB.

asia yueOHUKOB M yueOHbIx nocobuii [1Koc-2.2; ITKoc-2.4

JTVCHUIUIMHBI TIPOXOJUT B BUJIE ayJTUTOPHOM U CaAMOCTOSATEIILHOM pabOThI CTYCHTOB.
VYueOHbIl Tpoliecc B ayJJUTOPUHU OCYILIECTBISIETCS B (hOopMe JICKIIMOHHBIX U MPAKTH-

YeCKUX 3aHIATUU.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U
B cootBercTtBHM ¢ padoyeil mporpaMMol U TEMaTHYECKUM IUIAHOM H3Yy4YEHUE

B ydeGHOM mpoliecce NCHOIB3YIOTCS CIEAYIONNe 00pa30BaTeIbHbIE TEXHOIOTHH:

1. Tpaouyuonusie obpazosamenvbHvlie mexuonocuy: WHOOPMAITMOHHBIC JEKIUU T10
OCHOBHOMY MaTrepHaily, TEMaTUYECKHUe JIa0OopaTOpHbIE PabOThI MO HM3YYCHHUIO OT-

JENbHBIX TPy (0OBEKTOB) U MOJATOTOBKE HAYYHBIX PUCYHKOB;
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2. Texnonozuu npodremno2o 0oyuenus: IpoOIeMHbIE JIEKIIUU C U3JI0KEHUEM TUCKYC-

CHOHHBIX TeM, TPEOYIOIINX PA3IMYHON HHTEPIIPETALIMH N3YIaeMOT0 MaTepuaia.

3. Ungpopmayuonno-koMmyHUKayuouHvle 06paszoeamenvhble MexHoI02uu: JIeKIuu-
BU3yaJIM3alUH C IPE3CHTAlMEd N3y4aeMOro MaTepraa.

Ta6auna 6
HpI/IMeHeHI/Ie AKTUBHbLIX 1 HHTCPAKTHBHBIX 06pa30BaTeJII)HbIX TEXHOJIOTUH
N HanMeHOBaHMe HCIO/Ib3YEeMbIX AKTHBHBIX
]
/ Tema u ¢popma 3anaTHS 1 HHTePaAKTHBHBIX 00pa30BaTeJIbHbIX TeX-
n/n
HOJIOTMH
Jlexuus-Bu3yanusanus ¢ dJIEMEHTaMHU IPO-
Tema 1 Beenenue. I1pen- .
J OJIeMHOI JIEKLIUU B ay[l. ¢ MyJIbTUMEHA MPo-
MET, METOJIbI U POJIb
. €KTOPOM
Hayku. cropuueckuit
3aHsTHE, TOCBAUIEHHOE OCBOEHUIO KOHKPET-
1 OUYEpK Pa3BUTHUS MUKPO- .
I1P HBIX YMEHUI U HABBIKOB I10 IPEAJI0KEHHOMY
ouonoruu. OCHOBHEIE
AITOPUTMY.
HaIpaBJIeHUs: MUKPOOHO-
N3yueHnne Marepuana 1o TeMe JEKLUHH, IT0A-
JIOTUU Cp
TrOTOBKA K TECTUPOBAHUIO.
Jlexuus-Bu3yanu3anus ¢ 3J€MEHTaMU Po-
J OJIeMHOI JIEKIIUU B ay[l. C MyJIbTUMEIA MPOo-
Tema 2 Mopdosiorus Muk- E€KTOPOM
o | POOPraHM3MOB Crpykryp- 3aHsTHE, TOCBSILIEHHOE OCBOCHUIO KOHKPET-
Has OpraHu3anus npoka- JIP HBIX YMEHU U HAaBBIKOB I10 IIPEIOKEHHOMY
PUOTHOM KJIETKH. aITOPUTMY.
CP N3yueHnne Marepuana 1o teMe JeKUNH, OoA-
TOTOBKA K TECTUPOBAHUIO.
Jlexuus-Bu3yanusanus ¢ dJIEMEHTaMU IIpo-
J OJIeMHOM JIEKIIUH B ayJl. ¢ MyJIbTUMEHA MPO-
€KTOPOM
Tema 3 Mukpoopranu3MbI-
3aHsTHE, TOCBSIIEHHOE OCBOCHNUIO KOHKPET-
3 | sykapuoThl (rpubsl, BOAO- .
. JIP HBIX YMEHUU U HABBIKOB I10 NPEIII0KEHHOMY
pociy, IPOCTEUIINE)
ANTOPUTMY.
CPp N3yuenne Marepuana 1o TemMe JIEKLUHU, IT0/-
TOTOBKA K TECTUPOBAHUIO.
Jlexuusa-Bu3yanu3anus ¢ d3J€MEHTaMH IPo-
J OJIEMHOM JIEKIIUH B ayJl. ¢ MyJbTUME/IHA MPo-
€KTOPOM
Tema 4. Mukpoopranusmsl 3aHsTHE, OCBSIIEHHOE OCBOCHUIO KOHKPET-
u buocdepa JIP HBIX YMEHUH U HaBBIKOB I10 NPEIJIOKEHHOMY
AITOpPUTMY.
Cp N3yuenne MaTepuana 1o teme JEKIUH, o/-
TOTOBKA K TECTUPOBAHUIO.
Tema 5. Mertabonau3m mpo- Jlekuusa-Bu3yanusanus ¢ 3JIEMEHTaMHU MPOo-
5 Kapuot. buoxumuueckue J OJIEMHOM JIEKIIUU B ay[l. ¢ MyJIbTUMEIHA MPO-
MpOIIeCChl, BO30YXK1aeMble €KTOPOM
MHMKpPOOPraHU3MaMH [TP/JIP 3aHATHE, TOCBAIIEHHOE OCBOCHUIO KOHKPET-

24



n/n

Tema u popma 3ansaTHA

HaumeHoBaHHe HCIO/Ib3yeMbIX AKTHBHBIX
U MHTEPAKTUBHBIX 00pPa30BaTeJbHbBIX TeX-
HOJIOTHH

HBIX YMEHUU U HaBBIKOB M0 MPEAJIOKEHHOMY
AITOPUTMY.

CP

H3y‘leHI/Ie Marcpuraia 1mo TeMeE JICKIHUH, ImoJa-
TOTOBKA K TCCTUPOBAHUIO.

Tema 6. Pois Muxkpoopra-
HU3MOB B ITI00aJTbHOM
LUKJIe TpaHchopMaluu
yriaepoa.

Jlexuusi-Bu3yanu3anus ¢ 3JeMEHTaMU Po-
OJIEMHOM JIEKIIUU B ay[l. C MyJIbTUMEIHNA IPO-
E€KTOPOM

JIP

3aHHTI/IC, IMOCBAIICHHOC OCBOCHHUIO KOHKPECT-
HBIX YMeHI/Iﬁ 1 HABBIKOB I10 IPEIJIOKCHHOMY
AITOpUTMY.

CP

N3yueHnne Marepuana 1o Teme JIEKIUH, I0-
TrOTOBKA K TECTUPOBAHUIO.

Tema 7 Yuactue MUKpoop-

raHU3MOB B TpaHChopMa-

nuu azora, pocdopa, u ce-
pHI

Jlexuusi-Bu3yanu3amus ¢ 3JIeMEHTaMH Po-
OJIeMHOI JIEKIIUU B ay[l. ¢ MyJIbTUMEIA MPo-
E€KTOPOM

JIP

3aHsATHE, TOCBSILIEHHOE OCBOCHUIO KOHKPET-
HBIX YMEHUU U HABBIKOB I10 IIPEIJI0KECHHOMY
AITOPUTMY.

CP

N3yuenne Marepuana 1o teme JIEKIUH, I0]-
TOTOBKA K TECTUPOBAHUIO.

Tema 8 Dxonornueckue
CTpaTeruy MUKPOOpPraHu3-
MOB.

Jlexuus-Bu3yanusanus ¢ 3IEeMEHTaMu IIpo-
OJIeMHOM JIEKIIUH B ayJl. ¢ MyJIbTUMEHA Mpo-
E€KTOpPOM

ITP

3aHsTHE, OCBSIIEHHOE OCBOCHUIO KOHKPET-
HBIX YMEHUH U HAaBBIKOB I10 IIPEJIOKEHHOMY
AITOPUTMY.

CP

I/I3y‘ICHI/Ie MaTepuraia 1o TeMe JICKIHUU, Imoa-
TOTOBKA K TECTUPOBAHUIO.

6. Tekyuiuii KOHTPOJIb yCTIEBA€MOCTH M IIPOMEKYTOUHASI aTTECTAIUS 110
UTOraM OCBOCHMS AU CHUIIUHBI

6.1. TunoBble KOHTPOJIbHBIE 32JAHUA WJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMBIE JJIsI
OLIEHKH 3HAHNH, YMEHUIl 1 HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

Bomnpocsl k ycTHOMY onpocy o teme: «Mop¢oJiorusi U CUCTEeMATHKA MUKPO-

OPraHM3MOB».
1. JlaiiTe CpaBHUTENIbHYIO XapaKTEPUCTUKY CTPOCHHUS KJIETKU 3YKapHUOT U MpOKa-
pHOT.
2. Kakue cTpyKTyphl BXOAST B COCTaB OaKTepUATIbHON KIETKU?
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3. [lepeuncnure MOBEPXHOCTHBIE CTPYKTYpPhl OaKTEpHATbHOW KIETKU, HA30BHUTE
ux (pyHKUIUU.

4. 3nauenue okpacku no ['pamy s uneHTudUKaMy 6aKTepui.

S. JIBrxeHue OakTepuil.

6. Uro Takoe Takcuchl? JlaiiTe omnpenenaeHue MOHATHAM: (OTOTAKCUC, adpPOTaK-
CHUC, XEMOTaKCHC, MarHETOTAKCUC, BUCKO3UTAKCHUC.

7. B dem ocobeHHOCTH cTpoeHus U (QYyHKUUH LUTOIIA3MATUYECKOM MeMOpaHbI
POKapHOT?

8. Kakue BHyTpeHHHE CTPYKTYpbl OAKTEPHAIILHON KJIETKH BbI 3HAETE?

Q. Yem npeAcTaBiICH FeHETUYECKUN MaTeprall MPOKapruoT?

10. Yto mpencrtaBistoT co0OOM BHEXPOMOCOMHBIC (DAKTOPHI HACIEICTBEHHOCTH Y
OaxTepuil? Kak OHM BIMSIOT Ha BBDKUBAEMOCTh OaKTEepuil B OKpy Karolel cpeae?

11. Yrto Takoe BKIIIOUEHHUS, Kakhue (PYHKIMUA OHU BBITIOJHSIOT U YEM OTIMYAIOTCS
OT OpraHesul KJIETKH?

12. Kak mpoucxoaut obOpazoBaHue sHAocmop y Oakrtepuii? Uem oOycioBieHa
YCTOMYMBOCTD SHIOCIIOP K (haKTOpaMm OKpY KarouIeh cpesibl?

13.  Yro BBI 3HaeTe 0 pazMHOKeHUH OakTepuii? CriocoObl pa3sMHOKECHHUS.

14.  OcHOBHBIE MPUHIUIIBI CHCTEMATHKHA MUKPOOPTAaHU3MOB.

15. XapakTepucTuka OTIEIBHBIX TPYII MPOKAPHOT, UMEIOMIMX CEIbCKOXO035M-
CTBEHHOE 3HAYCHUE.

16.  Ocnosubie Hanpasienus uccinegopanuii C.H. Bunorpaackoro, B. JI. Omensin-
CKOTO.

17. Bxuan H. A. KpacunbHukoBa B pa3BUTHE MUKPOOHOJIOTHH.

18. CoBpemenHasi cucTeMaTHka MUKpoopranu3MoB. Mepapxusi TakconoB. HomeHn-
KJIaTypa.

19. Ilpunnuns! knaccudukanuu napctsa Procaryotae. Ha3BaTe oTaensl U Kiiacchl.
Meroubl

20.  ompeaeneHUs TUIA KICTOYHON CTEHKH OaKTEPHA.

21. Crpoenne mpoKapuoTHON KJIeTKH. OTIUYHS OT KJIETOK BBICIITUX OPTaHU3MOB.
22. CrpoeHue reHeTryeckoro ammapara 6akrepuil. [lonstre Buaa, mraMma, KIoHa
OaxkTepHil.

23. Poct, pazmHoxeHue Oaktepuil. OCHOBHbBIE XapakTepuCTUKU. Da3bl pa3BUTHUSA
MUKpPOOHOM

24.  Mopdonoruyeckre rpynibl OaKTepu.

25. Pukkercuu, MUKOIIIa3Mbl, XJaMuauu. O01mas xapakTeprucTHKa, IKOJIOTHS.

26. AKTHHOMHIETHI, CACTEMAaTHYECKOE MOJIOKEHHE, IKOJIOTHs, 3HAUCHHE.

27. apctBo Mycota, OTaeNbl U KIACCHI.

28.  JIpoxoKH, SKOJOTHYECKHE TPYIIIBI IPOKKEH.

29. OOmas xapakTepuCTUKa rpuOOB. DKOJIOTHYECKHUE TPYIIIIBI TPUOOB.

30. OCOOEHHOCTH CTPOEHHUS KJIETOK MUKPOMHUIIETOB.
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31. OTKpbITHE U CTPOCHHE BUPYCOB.
32. HapctBo Vira. OCHOBHBIE KPUTEPHH CUCTEMATUKH BUPYCOB U UX HOMEHKJIATY-

pa.
33.  MomnuKyThl. DKOJIOTHYECKUE HUIIIA U 3HAYCHUE.

Bonpocel k ycTHOMY onpocy 1o teMe: «Biusinue pakTopoB BHELIHEH cpe-
Abl HA MUKpPOOpranusmbl. [lutanne u ¢gpepMeHTHI MUKPOOPTraHNU3MOB).

1. B 4eM cymHOCTb TOJIOPUTHOTO CIIOCO0A MUTAHUSI MUKPOOPTaHU3MOB?

2. Kakas cTpykTypa 6akTepuaibHON KIETKU CIYKUT OapbepoM, ONpeAeIIOnuM Mo-
CTYIUICHUE MTUTATEIbHBIX BELIECTB B KIETKY?

3. Kakue mMexaHu3Mbl TpaHCIOPTa Yepe3 LUTOIIA3MaTHYECKYI0 MEMOpaHy BaM HU3-
BECTHBI?

4. Yto coboil MpencTaBisioT MO0 XUMUYECKOW MPHUPOJE MepMmeasbl, U KaKyl0 poJib
OHHU UTPAIOT B MUTAHUU MUKPOOPTaHU3MOB?

5. Kakue kputepuu MOJ0KE€HBI B OCHOBY KJIACCHU(PUKAUWKA OPraHU3MOB IO THUIIAM
MUTaHUA?

6. Ha xakue rpynmsl gensTcss 6aKTepuu 10 OTHOIICHUIO K HICTOYHUKY yriaepoaa?

7. Ha kaxue rpynnsl OensiTcss MUKPOOPTaHU3MbI IO OTHOILIEHUIO K UCTOUYHUKY JHEP-
run’?

8. Uewm ornmuaercst orocuHTe3 y 6akTepHii OT (POTOCUHTE3a y PACTECHUM?

9. Yrto Takoe xemocunte3? Kakue MUKPOOpPraHU3Mbl OTHECEHbI K XE€MOCHHTE3UpPY-
1700110209

10.Ha3oBuTE MUKPOOPTAHU3MBI, JIJIsl KOTOPBIX XapaKTepHBI (OTOTUTOABTOTPOHBIH,
XEMOJIUTOABTOTPO(HBIN U XEMOOPTraHOT€TePOTPODHBIN TUIBI MTUTAHUS.

11.Posib (pepMEHTOB B KU3HEAEATEIBHOCTH MUKPOOPraHn3MoB. DepMeHTh KOHCTHU-
TYUTHUBHBIE U aJJallTUBHBIE.

12.9H10TeHHBIC U DK30TC€HHBIC (DEPMEHTHI.

13.B yem cymHOCTh AeicTBus hepMeHTOB? UTO Takoe SHEPTHs aKTUBAIINH?

14.Yem oTnmuaroTcsi epMEHTHI OT HEOPraHMYECKUX KaTalu3aTopoB? XMMHYeEcKas
npupoaa GepMeHTOB.

15.Knaccuduxanus ¢epMeHTOB COTJIACHO MEXIyHapoIHONW HoMeHKiatype. OCHOB-
HbI€ TPYIIbI (PEPMEHTOB.

16.BnusiHrie BIaXXHOCTH Ha MHUKpOOpraHu3Mmbl. [IpakThueckoe 3HaUE€HUE CHUXKEHUS
BJIQXKHOCTH JUIsl KOHCEPBALIMKU NPOAYKIMH U KOPMOB.

17.Bnusinue teMiiepaTypbl Ha MHUKPOOPTaHU3MBI: ICHUXPO-, M€30- U TePMOQUIIBI.
buonornyeckne MexaHu3mMbl TEPMOPUITHH.

18.Bnusinue pH v XuMHUYeCKUX BEIIECTB HA MUKPOOPTaHU3MBbI: aluao(uibl U 6a30-
buIBI, OCMO- U TaNTO(UITIHIL.

19.BnusiHue paaralii Ha MUKPOOPTaHU3MbI, TPAKTUYECKOE 3HAUYCHUE ITUX 3HAHUU.
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20.0OTHoO1IEHNE MUKPOOPTaHU3MOB K KHCIOPOAY: OOJUraTHbie aspoObl U aHa3pOOBI,

(akynbTaTUBHBIE aHAPOOBI, A3POTOJNIEPAHTHBIE U MUKPOA’PO(UIbHBIE MUKPOOP-
TaHU3MBI, TPUMEPBHI.

21.MexaHU3MBbl YCTOMUYHMBOCTH MUKPOOHBIX MOMYJISIUI B 3KCTPEMATbHBIX YCIOBHAIX.

22.MeTabno3, CyIIHOCTh, SKOJIOTHIECKOE 3HAUYCHUE, PUMEDHI.
23.Cum0Ou03, ero (hopMbI, IKOJIOTHYECKOE 3HAUEHUE, TIPUMEPHI.
24. AuTaroHusM, ero GOpMbI, IKOJIOTUYECKOE 3HAUCHHUE, TIPUMEPHI.

25.AHTUOVMOTUKU: OTKPBITHE, OMpeeieHne, kKiaccudukanus. Enuauma aeicTBus

aHTUONOTUKOB. CHHTE3 AaHTUOMOTUKOB B IIOYBE.

26.AHTHOMOTHKN OakTepui. AKTHHO- U MHUKPOMHUIIETOB: MPOIYIEHTHI, OOBEKTHl U

217.
28.
29.

30.

31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

44,

45.

MEXaHU3MBbI JCHCTBUA. MeToabl OmpeeicHUs] YYBCTBUTEIBHOCTH MHKPOOOB K
AHTUOMOTUKAM.

Kaxkue criocoObl muTaHus XapaKTepHBI JIJI1 MUKPOOPTaHU3MOB?

K xakomy kiaccy pepMeHTOB OTHOCSTCS 9K30(hepMEHTHI?

Kaxkas u3 opranesni ciry>kUT CTPOTUM KOHTPOJIEPOM MPHU MOCTYIJICHUU TUTATEb-
HBIX BEIIECTB B KJIETKY?

OxapakTepu3yiiTe BO3MOXKHbBIE CIIOCOOBI TPAHCTIOPTA MUTATEIHHBIX BEIIECTB B
KJIETKY.

Kaxkue cnenuduueckue TpaHCIOPTHBIE MEXaHU3MBI pa0OTaIOT IIPH MEPEHOCE Ue-
pe3 MeMOpaHy MUTATETbHBIX BEIIECTB?

Ha yem ocHOBaHa kiaccuukanysi MUKPOOPTaHU3MOB TI0 TUITY TUTaAHUS?

Kaxoit ucToOuHUK yriiepo/ia uCroyib3yoT aBTOTPO(dHbBIE U TeTepOoTPOdHBIE MUKPO-
OpraHU3MBbI?

HazoBuTe BO3MOKHBIE HCTOYHUKH YHEPTHH, HCTIOIB3YEMbIE MUKPOOPTaHU3MaMH?
UYto Takoe XeMOCUHTE3?

Kakue MukpoopraHu3Mbl OTHOCATCS K XeMoopranorereporpodam?

Kax BnaxxHOCTH cpefibl BIUSET Ha KU3HEEATETLHOCTh MUKPOOPTaHU3MOB?

[Ipu KakMX 3HAYEHUSIX aKTUBHOCTH BOJIbI MUKPOOPTaHU3MbI HE pa3BUBAIOTCS ?
Ha kakue rpynmsl pa3ienstoT MUKPOOPTaHU3MbI IO OTHOIICHHIO K TeMIiepaType?
Oco0eHHOCTH ICUXPOMUIBHBIX U TEPMOPHIBHBIX MUKPOOPTAHU3MOB.

JlaiiTe XapakTepucTUKy HEHTPO(HIIBHBIM, altuA0(PHIIBHBIM U aKaI0(QIBEHBIM
MUKPOOPTaHU3MaM.

Ponb kucnopoaa s sKU3HEAEATENBHOCTH PA3IMYHBIX MUKPOOPraHU3MOB. J1is
KakuX OaKTepuil KUCIOPO] TOKCUYCH?

Urto Takoe anTuOMoTuku? VX BiusiHEE HA pa3TuyHbIe (PU3NOIOTHUECKUE TPYTITHI
MHUKpPOOPTaHU3MOB.

B uem 3axmtouaetcs aeiicTBue yabTpadroieTOBOrO U APYrUX BUJIOB U3ITyYEHUS
Ha MUKPOOPTaHU3MBbI?

HazoBute u oxapakTepusyiite OCHOBHbIE (JOPMBI B3AUMOOTHOILIEHUH MUKPOOPTa-
HU3MOB.
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Bomnpocsl k yctTHOMY onpocy o Teme «IIpeBpainienne MUKpOOPraHu3MaMu €O-
e[IUHEeHNH yriiepoaa

UTo MOHUMAIOT MO METa00IU3MOM?

Urto Takoe kataboau3M U aHa0oJIU3M?

B ueM 3akiroyaeTcsi OMOXUMUYECKOE €AMHCTBO KUBBIX OPTaHU3MOB?

[Touemy nmeHHO AT® Ha3bIBAIOT «IHEPTETUYECKON BAFOTON KICTKN»?

Ha kxakue nporieccbl MUKpOOPTraHU3MbI 3aTPAYMBAIOT YIHEPTUIO?

o0k whE

Yem otnmuaetcs (ochopmmmpoBaHue Ha ypoBHE cyOcTpaTta OT MEMOpPaHHOTO

dbochopunupoBanms?

7. Kakue coeqMHEHHs HCIONBb3YIOT MUKPOOPTaHU3MBI B KQ4e€CTBE YHEPTETHUECKOTO
Marepuaina?

8. B yem cxoncTBO M OTIIMYME JIBIXaHUS U OpOKEHUS?

9. CKOJBKO 3HEPIUHU BBIIEIAETCS B MPOLIECCAX bIXaHUs U OpoKeHus?

10.B yem cxo0AcTBO mpolecca HEMOJHOTO OKUCIEHUS] OPraHUYECKUX BEIIECTB, OpoO-
KCHHSI U IBIXaHUsI, ¥ TTIOYeMY MPOIIECC Ha3bIBACTCS HETIOJIHBIM OKUCTICHHEM?

11.Xumu3Mm 3HEpreTUYecKux mporeccoB. Kakue mpoMexyToOdYHbIE 1 KOHEUHBIE TIPO-
OYKThl 00pa3yroTcsl MpHU PACIIEIIEHUU TJIIOKO3bI B Ipoliecce: a) OpoxkeHus, 0)
a’pOOHOTO JIbIXaHUs, B) aHA3POOHOTO bIXaHU?

12.CnuproBoe Oposxkenue. Bo3OyauTenu, XuMu3M npoiiecca u 3Ha4eHHeE.

13.Momnounokucioe opoxenne. Bo30oyaurenu, XumMu3M mporiecca u 3Ha4eHUe B Tpo-
MBILIEHHOCTH U CEJIbCKOM XO3sIICTBE.

14 . bpoxxenusi, BbI3biBacMble Oaktepusimu p.Clostridium. Bo3Oynutenu, Xumuszm
mpolecca v 3HaUe€HUE B MPOMBIIIUIEHHOCTH U CEIBCKOM XO3SIICTBE.

15.  MukpoOnas TpaHchopmalys LEJUTH0I03bl B a3POOHBIX U aHAIPOOHBIX YCIOBU-

X.

Bonpocs! k yctTHOMY onpocy 1o Teme «IIpeBpalieHne MUKPOOPraHu3MaMu

COeJJMHEeHHMH a30Ta, ¢pocdopa, cepbD»

1. Kakwue 3Tanbl MO>KHO BBIACIUTH B KPYTrOBOpPOTE a30Ta?

2. KakoBa posib MUKpOOPraHU3MOB B MPEBPALIEHUU COCIMHEHUI a30Ta B IpUpoie?

3. Uto Takoe amMmoHupuKaiusi 6eIKoBbIX BeliecTB? HazoBute Bo30yauTeet ammo-
HUUKaMu?

4. HazoBure ycioBusi U Bo3Oyauteneil ammonuduxanmuu mMoueBuHbl? Kakumu oco-
OCHHOCTSIMH OTJIMYAIOTCS ypOOaKTEepUu?

5. B gem cymuocTh porieccoB Hutpudukaiuu? HazoBute Bo30Oyaurenei mpoiecca.
B ueMm 3akmrodaeTcss XMMU3M M KaKOBBI YCJIOBHS, CIOCOOCTBYIOIIME MpOIEccaM
HUTPU(PUKALMU B TOYBE?

6. Uro Takoe aeHutpudukanuga? Kak BIuseT 3TOT MpoIecC Ha TUIOJOPOAUE MOYBHI,
Ha Ouocdepy B 11ea0M?
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7. Yrto Takoe nmmoOunm3anus azora? Ha3zoBute ycnoBus, onpeaensonue nMMoOn-
JU3ALHMIO a30Ta.
8. B uem cymHOCTh OMosornueckon a3oTdukcarum’?
9. HazoBuTte npezacraBuTeneii CBOOOIHOKUBYIINX a30TPUKCATOPOB.
10.B yem 3akimodaercs 0COOEHHOCTh accolMaTuBHOM azoTdukcanuu? HazoBure ac-
COIIMATUBHBIX a30T(HUKCUPYIOIMIUX OAKTEPHH.
11.HazoBute OakTepuid, BCTyHalwIMMX B CUMOMO3 ¢ pacTeHusMu ceM.boOoBwix. Ka-
KOBBI XapaKTepHble 0COOEHHOCTH KITyOE€HBKOBBIX OaKTepuii?
12.KakoBbl ycinoBus (opmupoBanust 3ddextuBHoro cumbuosza? Kak mpoucxoaut
oOpa3oBaHHe KIIyOCHbKOB Ha KOPHSIX O0OOBBIX pacTCHHIA?
13.B geM coctouT Xxumu3M (pukcanuu MoJeKyspHOro azora? KakoBa pois HUTPO-
reHas3bl B 3TOM mpoiiecce?
14.B yem CyTh B3aMMOCBS3U a30TdUKcAIMN U PoTOCUHTE3a?
15.Kakue OuornpenapaTsl, UCHIOJIb3yEMbIE B MIPAKTUKE CEIBCKOTO XO035AMCTBA, MIPOU3-
BOJIAT HA OCHOBE a30T(PUKCUPYIOUINX OakTepuii?
TecThl 11 TEKYIIEro M MPOMeKYTOYHOI0 KOHTPOJISI 3HAHWA 00y4aromnxcs
TecToBble 3ajaHus AJIs1 TEKYIIETrO KOHTPOJIA 3HAHUM 00yYaroluxcs MpeacTaB-
JI€Hbl B y4€OHO-METOJIMYECKOM MOCOOHH: YTIPaKHEHHUSI U KOHTPOJIbHBIE PabOThI MO
nacuuiuinae  "MukpoOuosioruss  yuyeOHo-meToauueckuii  komruieke  / O.
I'. BonoOyesa ; Poccuiickuii rocyaapcTBeHHbIH arpapHbiii yHuBepcutrer - MCXA
umenu K. A. TumupszeBa (Mocksa). - Mocksa : PTAY-MCXA uwm. K. A. Tumupsize-
Ba, 2015.-32 c.
Pa6ouas terpaas no gucuunianae b1.B.0S«Muxkpoouosiorus»
1. PaGouast Terpamp s 1a00paTOPHBIX W MPAKTUYECKUX 3aHITHA IO TUCIH-
winHe b1.B.05 «Mukpoouosorus». M.: Llentp onepatuBHoil nonurpaduu PI'AY -
MCXA umenu K.A. Tumupszesa, 2016.

Pabouasi TeTpans SBISETCS HOBBIM BHAOM Yy4e€OHO-METOJIUYECKOTO IMOCOOUS.
[Tocobue coaepkuT HEOOXOUMBbIE MAaTEepHAIIbI IO U3YYEHUIO METOJI0B MUKPOOUOJIO-
TMYECKUX HccaenoBannid. Pabodas TeTpaab cocTaBiieHa B COOTBETCTBUU C MPOTrpaM-
Mol auctuiuiiHbl B1.B.0S «Mukpoouoaorus». YacTe 3a1aHuil 1aHa B BUAE HEMBIX
TAOJIMIT ¥ CXEM, TIO3BOJIIONINX 00ECIICUUTh MPOTrPAMMHUPOBAHHBINA KOHTPOJIb 32 YCBO-
eHueM marepuana. Kpome Toro, pabodyro TeTpajib CTYJIEHThI MOTYT HCIIOJIb30BaTh B
KayecTBE TEPMUHOJIOTMYECKOro cioBaps. B mocoOue BKIIHOYEHBI BONPOCHI CaMO-
KOHTposis. Pabouast Terpaip mnpegHazHaueHa Ui CTYIEHTOB, OOyYaroumxcs IO
HarpasyieHuto noaroroBku Hampasnenne: 05.03.06 Dxonorust u npupoaonoab30Ba-
Hue HanpasnennocTs (mpoduin): DKOIOTHYECKUH MOHUTOPUHT M arpOdKOJIOTUsI
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Teopernuyeckasi KOHTPOJILHAs padoTa
«IluTaTe/ibHBIE CPEeAbl H METOAbI CTEPHITUZALMID).

buser Ne 1
1. [loueMy HaTypasibHBIE CpeAbl MaJONPUTOAHBI IS HU3Y4YEHHUS (U3HOIOTHU
MUKpPOOPTraHU3MOB?
2. Kax noapazaenstoTcst nuTaTeabHbIe CPeibl 0 PU3NUECKOMY COCTOSIHUIO (KOH-
CUCTCHIINH)?
3. C kaKxoii e’abl0 B MUKPOOHOJIOTHYECKON MPAKTHUKE UCTIONB3YIOTCS JIEKTUBHbBIE
cpeabi?
4. Kakum crmocoOoM U mpHu KakoM PEeXHUME CTEPUIIH3YIOT JTaOOpaTOPHYIO CTEK-
JSIHHY0 nocyy (yamiku [letpu, nunerku)?
5. Kakoii MmeToa NpUMEHSIOT B MULIEBOW MPOMBIIUIEHHOCTH JIJIsl 00pabOTKU Mpo-
JYKTOB, TEPAIONINX TP KUTISTYCHUU TUTATEIIbHbIE BKYCOBBIE CBOICTBA?

Buier Ne 2
1. Kakue no coctaBy cpenbl HCHOIB3YIOTCS AJIs MOIY4YEHUS IPOTYKTOB KU3HEE-
ATEILHOCTH MUKPOOPTaHU3MOB (BUTAMHUHOB, aHTUOMOTHUKOB H JIp.)?
2. Kakue mo KOHCHUCTEHIIMM MUTATEIbHBIC CPEIbl MCIONB3YIOT JUISI HAKOTUICHUS
OroMacchl MUKPOOPTaHU3MOB?
3. Jjig 94ero B MUKpOOHOJIOTMUECKON MPAKTUKE UCTIONb3YIOT IJIOTHBIE CPEIbI?
4, [Tepeuncnure METOBI TEPMUYECKON CTEPUITU3AIUIN ]
5. B xakom cirydae 1jist cTepuiIM3aliy MUTAaTeIbHBIX Cpell MPUMEHSIOT METO/] XO-
JIOAHOM cTepriIn3aiuu?

buser Ne 3
1. Kakmne mo coctaBy cpenbl HCHOIB3YIOTCS A WM3Y4YeHHs] OOMEHa BEIIECTB
MHKPOOPraHU3MOB?
2. Urto mpeacTaBisieT co0oif arap-arap Mo XMuMHY€CKOMY COCTaBy?
3. J171st 4ero B MEKpOOMOJIOTMYECKOM MPAKTUKE UCTIONIB3YIOTCS YKHUJIKUE CPEJIbI?
4, CrnocobHa nu macTepu3alys 00eceunTh CTepuIbHOCTh Matepuana? [louemy?
S. KakuMm crmocoOomM OOBIMHO CTEPHIN3YIOT MUKPOOHUOTIOTHYECKUE TIETIIH, UTJIHI,
METATTNYECKHUE MUHIETHI U JIp.?

buster Ne 4
1. K kakum no cocraBy cpeaam otHocutcsi MITA (Msico-nenToHHbIHN arap)?
2. Kakue 1mo KOHCHCTEHIIMN MUTATENbHBIC CPEAbl MCTOIB3YIOT JJIS BBIACICHUS
YUCTBIX KyJIbTYp?
3. Uro Takoe pimambupoBanue?
4, Kakumu criocob6aMu MpoBOIUTCS XOJIOAHAS CTEPUTU3ALIHS ?
5. Kakoii meTos cTrepunuzanuy HanOoJiee HAJCKEH M IIMPOKO UCTIOIB3YETCS B
nabopaTopHOU NpakTUKe?

buier Ne §
1. Kak nonpaznensitorcs nuratenbHble CPe/ibl 10 COCTaBY?

31



2. Kakne KOHKpETHO cpenbl NMPUMEHSIOTCS I BBIPAIMBAHUS MHUKPOOPTAaHM3-
MOB, UCIIOJIB3YIOIIUX OpraHudeckue Gopmsl azoTa?

3. Kakue ymioTHUTEN! UCTIOIB3YIOT sl HPUTOTOBIIEHUS IJIOTHBIX Cpen?
4. Yem crepunmzanys OTIMYAETCS OT NacTepU3auu’?
S. Kak crepunu3yroT nurareibHble CPEAbl U BOIY ISl pa3BEICHUI?

CuryanuoHHbIE 3a1a4 1

OTHomeHnne K KUCJIOTHOCTH cpeabl. [IpobrneMHas cutyanus: B MupoBom
OKeaHe M Ha OOJbIIeH YacTH CYIIH KOHIIEHTPAIHs BOJIOPOAHBIX HOHOB MOICPKUBA-
€TCsl B JIOBOJIBHO Y3KOM JIMalla3oHe, ONTUMAIbHOM JJIs pOcTa OOJBIIMHCTBA MPOKa-
pPHOT, NPEINOYUTAOIIMNX HEUTpadbHblEe WM claadomenoynsle ycioBusa. OmQHaKo cy-
HIECTBYIOT TOPSIYME KUCJIbIE MCTOYHUKHU U MOYBBI, pH KOTOpPBIX MOXKET JocTUrath 1.
N3 3TuX MecT ObUIN BBIJAEIEHBI OaKTEpUH, SIBIAIOIINECS OJHOBPEMEHHO TepModua-
MU 1 atugopuiamu. C Apyroi CTOPOHBI, B IPUPO/IE BCTPEUAIOTCS LIEIOYHbIE TOYBBI,
o3epa u uctounuku, pH xkotopeix 8 — 11. M3 Takux MecT BbIICNICHbl OaKTEpUH, SBIISI-
olyecs ankanopuIamu.

3agada Ne 1. Onpenenute, kKakoe 3HaAYEHHUE (C IKOJIOTUUECKON TOUKHU 3PEHUS)
JUTst OaKTepHil UMEET CITIOCOOHOCTh K POCTY IIPH HU3KHUX MIJIM BBICOKHMX 3HaueHusAx pH.

3agaua Ne 2. M3mepeHuss BHYTPUKIETOUHOTO pH, mpoBeneHHOE y MpeacTaBu-
TeJIeH TPy OOJUTaTHBIX alua0- U ANKaIo(UIOB, MOKAa3bIBAIOT, YTO OH HE COOTBET-
cTByeT pH BHemHel cpeqpl. Y BceX M3BECTHBIX allUA0(pUIOB 3HAYCHUE BHYTPUKIIC-
toyHoro pH moanepxxuBaercst okono 6,5, y HelHTpoduiaoB — 7,5, y ankaaopuaoB — HE
Bbile 9,5. HazoBuTe MexaHU3Mbl MPOKAPUOT, KOTOPbIE MOAAEPKUBAIOT CTAOMIbHOE
BHYTPHUKJIETOYHOE 3HaueHue pH

Bausinue Tremneparypsl Ha 6akrepun. [IpoGieMHas cutyanus: Temneparyp-
HbIE YCJIOBUS B OMocdepe J0CTaTOYHO pasHooOpasHbl. [1o OTHOIIEHHIO K TeMIiepaTy-
pe Kak K 3KOJOrM4ecKOMYy (PakTopy Bce M3BECTHbIE OAKTEpUHU MOAPA3JEISAIOTCS HA
TpH TpynIbl (ICUXpoduibl, Me30GuiIbl, TePMOGUIBI), OTIIMYAIOIINECS TeMIIEpaTyp-
HBIM JMAaNa30HOM, B KOTOPOM BO3MOKEH POCT, a TaKXKE€ ONTHUMaIbHBIMU TEMIIEpATY-
pamMu pocrTa.

3anaya Ne 1. O0bsicHuTE, UeM 00YyCIIOBIEHA CTOCOOHOCTh MCUXPODUIIOB PACTH
B YCJIOBUSIX HU3KUX TEMIIEPATYP, a TEPMOPHUIOB — IPU BBICOKUX TEMIIEpaTypax.

3anaya Ne 2 (yueOHO-uccienoBarenbckas pabora) [loctaBpTe SKCIIEpUMEHT, C
MOMOILbIO KOTOPOTO MO>KHO BBISICHUTH ONTHUMAaJIbHbIE TEMIEPATYPHBIEC YCIOBUS IS
pOCTa OMpeICICHHOTO BUA OaKTEPHIA.

Biausinue uznydenuss Ha 6akrepuu. [IpobreMHas cutyarusi: Bce )KUBBIEC Op-
TaHU3MBbI, B TOM YHCIIe U OaKTepuH, HAXOSATCS MO BO3/ICHCTBUEM Pa3HBIX BUJIOB U3-
ayueHus. OnHako 3(pPeKxThl, BbI3bIBa€MbIe 00TyUeHUEM OaKTepuid, pa3IuyHbl B 3aBU-
CUMOCTH OT JJIMHBI BOJIHBI U3ITy4YE€HHUSI, €0 J103bl U BUJA OAKTEPHIl, MOABEPTAOIINXCS
obmydenuto. KoporkoBosiHoBoe uznydeHue (220 — 300 HM) oTpuIIaTEeIbHO JEHCTBYET
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Ha Oaktepuu. M3nyuenue B obmactu anud BoiaH oT 300 go 1100 M oGecneunBaer
BO3MOYKHOCTH CYIIIECTBOBAHUS OJHUX OaKTepuid U O€3pazIunyHO ISl IPYTHUX.

3amaya Ne 1. OOBACHUTH pa3auyusl B BO3AECHCTBUM HA OAKTEPHUH HU3ITYyUEHUH C
Pa3HOM JJIMHOW BOJIHBI.

3amgada Ne 2. [Ipennoxkute criocoObl UCTOJIb30BaHUS Y D-1ydeii, OCHOBaHHBIE
Ha MEXaHU3MeE UX JICUCTBUS HA OAKTEPUH.

3amaya Ne 3 (yueOHO-uccienoBarenbckas pabora) [loctaBbTe SKCIEPUMEHT, C
MTOMOIIIBI0 KOTOPOTO MOKHO JI0OKa3aTh TyOuTeNnbHOE neiicTBue Y D-mydeir Ha OakTe-
pumn.

3agada Ne 4. dotocuHTe3, conpoBoXaatonuiics BoiaeneHueM O2 , CBONCTBEH-
HBII BCEM DYKAapUOTHBIM OPTraHU3MaM U JBYM rpynmnam 3yO0akTepuil (linaHoOaKTepu-
M ¥ TIpoxjopoduTam), Bo3MoxkeH B auanazone ot 300 mo 750 um. [lns sybakTepuii,
CHOCOOHBIX K OCYUIECTBIIEHUIO OECKUCIOPOJHOTO (POTOCHHTE3a, IMAIa30H H3Iyde-
HUH, o0ecreynBamuX (HOTOCUHTETUYECKYIO aKTUBHOCTD, YBEIMUYUBACTCS B CTOPOHY
0onee nuHHBIX BOJH — 70 1100 HM. UeM oOycioBlieHa pa3HUIA B CIIEKTpax MOTJI0-
nieHus? CyliecTBYeT JU CBSI3b MEXKIY CABUIOM CIIEKTPa MOTJIOMICHUS B ITTMHHOBOJI-
HOBYI0 00JIaCTh M OTCYTCTBUEM BblAeneHus O2 rpu (OTOCUHTE3E 3TOrO TUIA?

3agaua Ne 5. M3BecTHO, 4TO MHOTHE OaKTEPUHU, HE HYXIAIOIIUECS B OCBEIIC-
HUU U XOPOIIO PACTyLIUE B TEMHOTE, IPU POCTE HAa CBETY OOpa3yloT MUTMEHTHI (B
OCHOBHOM EJIThIe, OpaHkeBble, kpacHble). [louemy 310 mpoucxonur? Kak mocra-
BUTb SKCIIEPUMEHT, MILTIOCTPUPYIOIIHI 3Ty 3aAaqy?

OTtHomenne 0akrepuii kK MoJiekyasspaomy O: [IpobreMHas cuTyarus: Bce
CYILIECTBYIOIIME HA 3eMJIe€ MPOKAPHUOTHI, AaKE CTPOTHE aHa3poObl, B MpUcyTcTBUU O3
€ro MorjowarT. Pe3yapTaT Takoro B3aMMOJEHCTBUSA pa3iuyeH: a3poObl COCOOHBI
CYIIECTBOBATh B MPUCYTCTBUU O3, a aHadpOObI MOrMOAIOT.

3amaua Ne 1. OObsicHUTE pa3IMYHOE OTHOIICHUE MPOKAPUOT K 3TOMY IKOJIOTH-
4ecKoMy (pakTopy.
3amaua Ne 2 (yueOHO-UccnenoBaTenbekas padbora) BeinenuTs U3 NpupoHbixX cyo-
CTpaToB (HAIpPUMED, U3 MOYBKI) a3p00bI M aHAIPOOBI, YUUTHIBAsI MX OCOOCHHOCTH.

6.2 [lepeyeHb BOMPOCOB K 3a4eTy € OLEHKOH M0 JUCIUIIINHE

1. Mopdonorus u kinaccudukaiys MALIETUATBHBIX TpUOOB. Posib rpuboB B mipu-
poJie, CEMHCKOM XO3SICTBE U MPOMBIIIEHHOCTH.

2. CrnuproBoe OpokeHHe, XUMU3M, BO30OYAUTENN, OMOJIOTHIECKOE U TTpaKTHye-
CKOE 3Ha4YeHUE.

3. Mopdonorus u knaccuduranus apoxxend. Poias apoxokel B mpupoe, Celb-
CKOM XO3SICTBE W TIPOMBIIIICHHOCTH.

4, bposkeHne neKTHHOBBIX BEIIECTB, BO3OYAUTENN, XUMU3M. 3HAYEHUE B CEIb-
CKOM XO35MCTBE U MUILEBON MTPOMBIIIJIEHHOCTH.

S5. AHa’po0OHOE pa3I0KEHUE TEIUTIOJIO36l MUKPOOPTaHU3MAMH.
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6. buonoruueckas ¢uxcanust MOnIeKyIsspHOTO a30Ta atMocdepbl. CuMOonoTHYE-
CKHE a30TPHUKCATOPHI.

7. buonoruueckas ¢uxcamust MonIeKyIsipHOTO a30Ta atMocdepbl. Hecumbuotu-
YeCKue a30TPHUKCATOPHI.

8. KauecTBeHHBIN U KOJIMYECTBEHHBII COCTaB AMUPUTHBIX MUKPOOPTaHU3MOB
TJI0JIOB U OBoIeH. Posb aniuuTOB B KU3HU pacTEHUH.

9. TexHuka npuroToBIeHUs PUKCUPOBAHHOTO OKPAIICHHOTO Mpenapara.

10.  AspoOHoe apixaHue. XMMHU3M IMPOIIECcCa U UCIOIb30BaHUE SHEPTUU MUKPOOP-
raHUu3MaMHu.

11. TomodepmMeHTaTHUBHOE MOJIOYHOKHUCIOE OpOKEeHUE, BO3OYAUTEIH, XUMH3M,
3HAYEHHUE B MMUILIEBON MTPOMBIIIIEHHOCTH.

12. BnusHMe BIaXXHOCTH Cpeibl HA pOCT MUKPOOPTaHU3MOB U paclpOCTPAHEHUE
UX B IIPUPOJE. Y CTOWYMBOCTD K BBICYILIMBAHUIO.

13. Tlpouecc aMMOHU(PHUKAIIMU OPTaHUYECKUX a30TCOIEPKALINX COCTUHEHUH, TU-
HaMHKa Ipolecca, BO30yIUTeNH, 3HAYE€HUE JIJIs1 XpaHEHUS [TUIIEBBIX MPOJTYKTOB.

14. MacnsHokucioe OpoKeHHe, XUMHU3M, BO30YIUTEIIN.

15.  Mopdonornyeckre 0cOOCHHOCTH OaKTEpHil: Karcyna, GuMOpuu, MUIH.

16. KryTuku Kak JOKOMOTOpPHBIE OpraHou bl OakTepuil. CTpoeHne, XUMUYECKUT
COCTaB.

17. Tunsl nUTaHUS MUKPOOPTAHU3MOB. XeMOOPTaHOTPO(DHI U UX POJIb B KPYTOBO-
pOTE BEILECTB.

18.  YcBoeHue MOJEKYyJIIpHOTO a30Ta MUKPOOPraHU3MaMu: XUMU3M U 3HAUYCHUE
npoiiecca.

19. TlpucnocobieHuss MUKPOOPTAaHU3MOB K PA3IMYHBIM yCIOBHUSIM CpPEIbl: Karcy-
ja, Criopa, JKI'yTHUKH, CKOPOCTh Pa3MHOXKEHUS, aHTUOMOTUYECKAsI aKTUBHOCTD.

20.  Tumbl nTUTaHUS MUKPOOPTaHU3MOB. DOTOCHUHTE3.

21.  Twurmbl TUTaHUS MUKPOOPTAaHU3MOB. X EMOCHHTES3.

22.  Poub TemnepaTypbl OKpY>Karolei cpeabl s )KU3HEAeITeIbHOCTH MUKPOOP-
TaHU3MOB.

23. 3HavyeHHue KUCIOTHOCTHU CPEJIbl ISl KU3HEIEATEIbHOCTH MUKPOOPTaHU3MOB.
24.  Ponb xucnopoza ais KU3HEIEATeTbHOCTH MUKPOOPTaHU3MOB.

25.  JleficTBHE XMMUYECKUX BEUIECTB HA MUKPOOPTaHU3MBI.

26. CB00OOIHOXKUBYIIIHE a30TPUKCATOPHI, UX MOP(]PO-Ppu3HoIOTHIECKHE 0COOCHHO-
CTH, 3HAaYEHUE B IPUPOJE.

27. JlBwxeHue, poCT U pazMHOKeHHE OakTepuii. CriocoObl KyJIbTUBUPOBAHUS OaK-
TEpUi.

28. MHUcropus mukpobuosnoruu kak Hayku. Hayunas nesrensHocts JI. [1actepa, P.
Koxa.

29.  VYIbTpacTpyKTypHBIE pa3ivuus IPOKAPUOT U DYKAPHUOT.



30. 3mauenue pabot C. H. Bunorpazackoro u B. JI. OMensHCcKOTO 17151 pa3BUTHS
mukpoouosoruu. Otkpeitus . Y. iBanosckoro u Y. . Meunukosa.

31. IIpouecc nutpudukannu, BO30yIUTEIH, 3HAUCHHUE.

32. bpoxenue u nprxanue. CX0CTBA U PA3IMUUS MTPOIIECCOB.

33. Cnopoobpa3zoBanue y OaKTepuid, CTalui 00pa3oBaHUs YHIOCIIOP.

34. CBoiicTBa MOJIOYHOKHUCIIBIX OAKTEPHM, YHACTBYIOIIMX B MOTYYECHUU CUIIOCA.
35. IIponmoHOBOKHCIIOE OpOKEHHUE, XUMU3M U BO30YAUTENH Mpolecca.

36. CpaBHuTeNIbHAsA XapaKTEPUCTUKA a3pOOHOTO U aHAPOOHOTO JBIXAHHUA.

37. CrnocoObI MOCTYTUICHUS MATATEILHBIX BEIMIECTB B MUKPOOHYIO KIICTKY.

38. Twumbl TpaHCHOPTHBIX CUCTEM Y MHUKPOOPTaHU3MOB.

39. OOmas xapakTepucTUKa KPyroBopoTa a3oTa B IPUPO/IC.

40. OcHOBHBIE IPUHIUIIBI KJIACCU(PUKALIMU MPOKAPHOT. ECTeCTBEHHAs U UCKYC-
CTBEHHAsl CUCTEMAaTHKH.

41. ®aru. CtpoeHue, B3auMOJICHCTBUE C KIETKON. 3HAaUCHUE I KUZHEACITEINb-
HOCTHU YEJIOBEKa.

42.  Amna’pobHOE JpIXxaHue. 3HaYeHHE HUTPATHOTO U CyJIb(ATHOTO JABIXaHUA B KPY-
TOBOPOTE a30Ta U CEPHI.

43.  Tunbl B3aMMOJCHCTBHSI MEKPOOPTAaHU3MOB U PACTCHU.

44. Tluromna3ma OakTepuaaIbHOM KIETKU. bakTepuanbHbIil TeHOM.

45. IInasmupgsl. I{uTomiazMaTHyecKrue BKIFOUCHHUS.

46. B3anMOOTHOIIEHUS] MUKPOOPTaHU3MOB MEX Ty COOOHM M BBICIIMMU OpraHu3Ma-
Mu. CuMOMO03, aHTAarOHU3M U ApyTHUE (POPMBI.

47. Pa3mepsl, POpMBI U CTPYKTYpHAas OpraHu3aius OaKTepHaIbHbIX KIETOK.

48. TlpaBwia paObOThI M TEXHUKH 0€30MTaCHOCTH MPH Pab0Te B MUKPOOHOJIOTH-
yeckaol gaboparopuu.

49.  CBeToBOM MUKPOCKOI (YCTPOMCTBO, MPUHITUT padoThl). [IpaBuia paboThI C
MMMMEPCUOHHOM CUCTEMON MUKPOCKOTIA.

50. OOmas xapakTepucTuka nporeccoB opoxkenus. [lytu cOpakuBaHus yrieBo-
JIOB.

51. CxoxacTBa U pa3nuus SHEPreTUUECKUX MPOILIECCOB MUKPOOHOM KJieTKH (Opo-
JKEHUSI U IbIXaHUS ).

52. OxwucneHue yraeBoI0B 10 JUMOHHON U IPYTUX OPTaHUYECKUX KUCIOT.

53. ®a3bl pocTa 6akTepuil B MEpUOINYECKON KybType. Poct GakTepuii B Hempe-
PBIBHOM KYJIbTYpE.

54. CnuptoBoe Opoxenue. buonorudeckoe u npakruueckoe 3HaueHue dpdexra
[Tacrepa.

55.  ®epmenThl OakTepuid. Poib okcuaopeyKTas u TuaAposia3 B )KU3HEEATCIbHO-
CTH MUKPOOHOM KJIETKHU.

56. PacnpocTpaneHre MUKpOOpraHu3MoB B Ouocdepe. Yuactre MUKPOOPTaHU3-
MOB B KPYTOBOPOTax BEUIECTB B MIPUPO/IE.
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57. CrpoeHue U XUMHUYECKHUI COCTaB KJIETOYHOM CTEHKHU OaKkTepuil, ee QyHKIUH.
58. Cdepomnactsl, mpoToruiactsl, L-hopMbl OakTepHii.

59. OtHolIeHNEe MUKPOOPTaHU3MOB K TeMIieparype. TemnepaTrypHble peKUMBbI 1715
pa3IMYHBIX (U3UOIOTUYECKUX TPYIIIT MUKPOOPTAaHU3MOB.

60. HMmmoOunu3anus MUHEPAIbHOTO a30Ta B IOUYBE MUKPOOPTraHU3MaMHu.

61. ®usunonoruyeckas poyib a30Ta U UICTOYHUKHU a30Ta JJII MUKPOOPTaHU3MOB.

62. Twumbl aHA3POOHOTO IBIXaHUS Y MUKPOOPTaHU3MOB: CYMMAapHbIE YpaBHEHUS,
BO30YIUTEIN, 3HAUCHHE.

63. T'erepodepMeHTaTHBHOE MOJIOYHOKHUCIIOE OPOKEHUE, BO3OYIUTEIH, XUMHU3M,
3Ha4YCHHE B MUIIEBOM MPOMBIIIIICHHOCTH.

64. IlutarenpHbIC Cpenbl ISl MUKPOOPTAHU3MOB, WX KiIacCU(UKAINS, TPUTOTOB-
JeHue, TpeOOBaHUsl, IPEABABIIIEMbIE K TUTATEIbHBIM CPEIaM.

65. CnopooOpa3oBanue y 6akTepuil. 3HaueHHE ClIOpOoOOpa30BaHus isi OaKTepuid
U Tpu0OoB.

66. Twumnbl nUTaHUS MUKPOOPraHU3MOB. POTOABTOTPODUS.

67. Tumbl nUTaHUS MUKPOOPTAHU3MOB. XEMOABTOTPOQHSI.

68. OTHOIIEHNEe MUKPOOPTAaHW3MOB K TEMIIEPAType, BO3JCHCTBIE BHICOKUX U HU3-
KHUX TeMIIepaTyp.

69. BoznaeiicTBUEe HA MUKPOOPTaHU3MBI JIyYUCTOM SHEPTUu.

70. Bo3sgeiicTBue Ha MUKPOOPTaHU3MbI XUMUUYECKHUX BellecTB. bakTtepuiuast u
0aKTEpHUOCTATHKH.

71. MexaHu3Mm IEeUCTBUS HA MUKPOOPTaHU3MbI aHTHOMOTHKOB.

72.  MukpoOHOIOTHYECKHE MPOIIECCHI MPU CHIIOCOBAHWU KOPMOB. Y CIIOBUS TIOJTY-
YEHHsI CUII0CA XOPOIIETO KayecTBa.

73. KoncTtutryTuBHBIC U HHAYIIMOETbHBIC (hepMeHTHI. Jlokanu3arms pepMeHTOB B
MUKPOOHOM KIIETKE.

74. KOHKYpEHTHBIE U aCCOLIMATUBHBIE B3aUMOOTHOLIECHUS MEKy MUKPOOPTaHuU3-
MaMH.

75.  bpoxenus, Be3biBaeMblie OakTepusimu poaa Clostridium. 3nadenue B mpupoje
Y HAPOJTHOM XO3SICTBE.

76. ®a3bl pocTa 6akTepuil B MepUOIUYECKON KynbType. Poct GakTepuii B Hempe-
PBIBHOM KYJIBTYpE.

77. OxucieHue MUKpOOpraHu3MaMu xupa. Bo3oyaurenu, pepMeHTHI.

78. CuMOMOTHYECKHE M aHTarOHUCTUYECKHE B3aUMOOTHOILIEHUS MEXKTy MUKPOOP-
raHu3Mamu. 3HaueHue B CEJIbCKOM XO3SICTBE U MEUIIMHE.

79. Ilytu mosydeHus TUPOBUHOTPAIHON KUCIOTHl Y MUKPOOPTaHU3MOB. DHEpre-
TUYECKHUI BBIMTPHIII B PE3yJIbTATE 3TUX MPOIIECCOB.

80. JIBwxkenue OaxTepuit. Bumpl Takcuca.

81. KierouHnsle CTpyKTyphl OakTepuid. 3HaUeHHE U (PYHKIIUU KaTICYIIbI.
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82. CrpoeHue KIeTOYHON CTEHKU IPaMIIOIO0KUTENbHBIX U TPaMOTPHUIIATEIbHBIX
OaKTepHil.

83. 3nauenue u QyHKUIUU UTOIIIA3MATHUYECKON MEMOpaHbI OaKTEePHil.

84. @OumOpun u nuian y OaKTepHil.

85. Oxwucnenue Lemnoao3sl. Bo3oynurenu, 3HaueHue npoiecca.

86. BiusHME KUCIOTHOCTHU CPebl HA pa3BUTHE MUKPOOPTaHNU3MOB.

87. VYiprpacTpykTypa OakTepuanbHOHN KIETKH. Pa3nnuus B CTpOEHUH KIIETOK JY-
KapuoT U TPOKAPHOT.

88. CmocoOsl mosry4eHrss MUKpOOPTaHU3MaMU SHEPTUH: OpOKEHHUE, TbIXaHHE,
aHa’poOHoe npixanue. 3HaueHne AT® mis Ku3HeAes TeNbHOCTH MUKPOOHOM KIETKH
U CIIOCOOBI €€ 00pa30oBaHMs.

89. OxwucieHue 3TUIOBOrO CIUPTA 10 YKCYCHON KUCIOThI. 3HAUEHUE /IS TIUILIE-
BBIX ITPOU3BO/ICTB.

90. Hcnonp3oBaHuE NPOMMOHOBOKHUCIBIX OaKTEpUil B MUIIEBBIX POU3BOICTBAX U
CEJIbCKOM XO3SHCTBE.

6.3 Onucanue noka3areJsieil 1 KpUTEpHEeB KOHTPOJISI yCIIeBAEMOCTH, ONMCAHUE
IIKaJI OLleHNBAHUSA

Kpurtepuu oneHuBaHusi pe3yJbTaTOB 00y4eHUs
Tabmuua 8

Ounenka Kpurepuu oueHuBanust

OLIEHKY «OTJIMYHO» 3aCITy’KUBAET CTYJCHT, OCBOMBILIHI 3HA-
HUS, YMEHUS, KOMIIETEHLIMU U TEOPETUYECKUI MaTepuan 6e3
Bricokuii ypo- | mpoOesoB; BHIMOTHUBIINN BCE 3a/IaHUS, IPETYCMOTPEHHbBIC

BEHb «5» y4eOHBIM IUIAHOM Ha BBICOKOM Kau€CTBEHHOM YPOBHE; IpakK-

3aUTEHO (OT- | TUYECKUE HABBIKU MPOPECCUOHAIBHOIO IPUMEHEHNS OCBOEH-

JIUYHO) HBIX 3HAHUI CPOPMUPOBAHBI.
KoMnereHumnu, 3akperi€HHbIE 3a JUCUUIIMHOMN, cGopMuU-
POBaHbI HA YPOBHE — BBICOKHIA.

OLICHKY «XOPOII0» 3aCl1y>KMBACT CTYACHT, IIPAKTUYCCKHU I10JI-

. HOCTHIO OCBOUBIIINW 3HAHUSI, YMEHUSI, KOMIIETCHIIUU U TEOPE-
Cpennuii ypo- .
4 TUYECKUN MaTepua, yaieOHbIe 3aJaHus HE OTICHEHBI MAaKCH-
BEHb «4»
MaJIbHBIM YHCJIOM 0a/IoB, B OCHOBHOM C(OPMHPOBAJ MpaK-
3a4TeHO (XO-
TUYECKUE HABBIKH.

pouto) KoMniereHumnu, 3akperi€HHbIE 32 AUCUUIUIMHOM, cGopMuU-
> ;
POBaHbI HA YPOBHE — XOPOIUMi (CpeIHMid).
IToporossii OLICHKY «yJOBJIETBOPHUTEIBHO» 3aCIyKUBAECT CTYJEHT, Ya-
YPOBEHb «3» CTHYHO C MpoOeIaMyu OCBOUBILINM 3HAHUS, YMEHUS, KOMIIE-
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3a4TeHO (YZ0- | TEHIUH U TEOPETUYECKUA MaTepuajl, MHOTHE YueOHbIC 3a/1a-
BJIETBOPHUTENIb- | HUS JIMOO HE BBIMOIHIIL, TMO0 OHU OIEHEHBI YUCIIOM 0aJljioB
HO) OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPHIE TIPAKTUICCKIEC HABHI-
K1 HE CHOPMUPOBAHBI.
Kommnerenuun, 3akperi€HHbIC 3a JUCHUIUIMHON, C(hOpPMHU-
POBaHBbI HA YPOBHE — I0CTATOYHBIIA.

. | OILIEHKY «HEYIOBJIETBOPUTEIIHLHO» 3aCITYKUBAET CTYJICHT, HE
MunuManbHBIN . .
OCBOUBIIVI 3HAHUS, YMEHUS, KOMIIETEHIIUA U TEOPETUYECKUM
YPOBEHBb «2» HE

Martepua, yaeOHbIe 3aJaHus HE BBITIOJHUJ, PAKTHICCKUE
3a4TeHO (He-

HaBBIKH HE C(DOPMUPOBAHBI.
YAOBIIETBOPU-

KoMmnereHuum, 3akperui€HHbIC 3a JUCIUIINHON, He chop-
TEJIHHO)

MHPOBAHBI.

7. YueOHO-MeTOAM4YEeCKOe U HH(POPMAIHOHHOE O0ecniedeHre TUCHMILTHHBI
«MuxkpoouoJiorusp»

7.1 OcHOBHasI IUTEPATYypPA
1. Emues, B.T. MukpoOuonorus : yueOHuk mna By3oB/ B.T.Ewmues,

E. H. Mumyctun. — 8-e usm., ucnp. u gomn. — Mocksa : M3matenscTBo FOpaiiT,
2026. — 428 c. — (Bwicmee oopazosanue). — ISBN 978-5-534-06081-2. — Teker :
anekTpoHHbI // OOpazoBarenbHas t1atdpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/510779

2. Hetpycos, A. 1. MukpoOuonorusi: Teopusi u npaktuka B 2 4. Yacts 1 : yued-

Huk 11 By3oB / A. U. Herpycos, U. b. KotoBa. — Mocksa : U3narensctBo FOpaiit,
2026. — 315 ¢. — (Bwicmiee oopazosanue). — ISBN 978-5-534-03805-7. — Teker :

anekTpoHHbIt // OOpazoBarenbHas tmatdopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/510995
3. Hetpycos, A. 1. MukpoOuonorusi: Teopust U npakTuka B 2 4. Yacts 2 : yuyed-

Huk 11 By3oB / A. U. Hetrpycos, U. b. KotoBa. — Mocksa : U3narensctBo FOpaiit,
2026. — 332 c. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-03806-4. — Texkcr :

MeKTpoHHbI //  OOpazoBatenpHas Tuiatrgopma HOpaiit  [caiit]. — URL:
https://urait.ru/bcode/512707
4. Owmensuckuit, B. JI. Kpatkuii kypc oOmield U MOYBEHHOW MHKpoOuosioruu /

B. JI. Omensackuit. — Mocksa : U3parensctBo FOpaiit, 2026. — 173 ¢. — (AHTO-
norusi mbiciin). — ISBN 978-5-534-11338-9. — Texkct : anexTpoHHsIi // O6pazoBa-
tenbHas miatgopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/518230

7.2 JlonoTHUTE/ILHAA JIUTEPATYypa
1. Kopoctenéna, JI. A. OCHOBBI HKOJIOTUH MHUKPOOPTAHU3MOB : yueOHOE TTocoOune
/ JI. A. Kopoctenéna, A. I'. KommaeB. — Cankr-IletepOypr : Jlans, 2022. — 240 c. —
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ISBN 978-5-8114-1400-0. — TekcT : onekTpoHHBI / JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/211103

2. Omnpenenurens MaTOTEHHBIX U YCIOBHO maroreHHsix rpudoB [Tekct] / . Cat-
ToH, A. @otepruwiin, M. Punanbau; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. Koasena,
nox pen. . P. lopoxkoBoit. - M. : Mup, 2001. - 468 c. : un. - bubnuorp.: c. 447-
450.- CnoBaps TepMUHOB: c.451-454.-Yka3. naTuH. Ha3BaHU rpudos: c.457-463. -
IMep. u3na. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill, M.
G. Rinaldi.

3. ITlandumnosa, O. ®. Dusnonorus pacTeHUH C OCHOBAMHU MHUKPOOHOJIOTHUH :
y4eOHUK U mpakTukyM 1is By30B/ O. @. [landunosa, H. B. [TunpmmkoBa. — 2-¢
u3., uctp. — Mocksa : UznatensctBo FOpaiit, 2026. — 183 c. — (Bricmee oOpa-
3oBanue). — ISBN 978-5-534-15812-0. — TekcT : snexktponHbit // OO6pa3zoBaTeib-
Has matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/509813

4, ®apuues, A. T. [louBennas mukpoobuosorus / A. T. @apuaues, A. X. Ko3bipes,
A. A. CabanoBa. — Camnkrt-IlerepOypr : Jlanp, 2022. — 140 c. — ISBN 978-5-507-
44484-7. — TekcT : ANeKTpOoHHBIHN // JlaHb : 2MeKTpOHHO-OMOIMOTeYHas! cUcTeMa. —
URL.: https://e.lanbook.com/book/260831

7.3 MeToanyeckne yKa3zanus, peKOMEHIAlUM U IPyrue MaTepuajibl K 3aHATUIM
2. [Ipu npoBenenun 1abOpaTOPHBIX PabOT HEOOXOAUMO CTPOTO COOMIOAAThH Mpa-
BUJIAa TEXHUKW OE€30MacHOCTH Mpu paboTe B MUKPOOMOJIOTHMUECKOW JlabopaTopuu,
yKa3aHus pernojiaBaresneii u 1abopaHnToB Kadeapsl.

3. PaGouast terpans miis nmabopaTopHbx 3aHATUd 10 auciurumae b1.B.0S
«Muxpoobuosorus». M.: Llentp onepatuBHoi nonurpapun PIAY-MCXA umenu
K.A.Tumupssesa, 2016.

4, CII 1.3.2322-08 be3onacHocTh pabOThl ¢ MUKpOOpPraHu3MaMu 3 - 4 Tpynmn mna-
TOT€HHOCTH (OMACHOCTH) M BO30YIUTEISIMU TTapa3uTapHBIX O0se3Hen

5. ®I'OC BO no nanpasnenuto 05.03.06 Dkoiorus u Npupo10Moab30BaHUE

6. OIIOII BO no nanpasienuto 05.03.06 Sxonorusi 1 IpupoA0N0JIb30BaHUE

1. VYueOnsiit mtad o HanpasiaeHUto 05.03.06 Dkoa0rHs ¥ IPUPOIOTI0IH30BAHHE

8. Ilepeyennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEpHET», HEOOXOAMMBIX VIS OCBOCHHUSI THUCIUILIHHBI
1.  DnexrpoHHO-OMOMMOTeuHas cucteMa Jlawb, http://e.lanbook.com/ Jloctyn He
OrpaHUYEH.
2. DrekTponHO-6uGmmoTeunas cuctema «IBC IOPAUT www.biblio-online.ru
Jloctym He orpaHr4eH
3. Dnekrponnas oudnmoreka PI'B https://search.rsl.ru/ru loctym He orpaHudyeH.

4.  Benopycckas nudposas oudimoreka https:/library.by/ loctyn He orpanudeH.
OnekTpoHHo-0ubanoTeuHas cucrema PITAY-MCXA umenu K. A. Tumupsizera

6. basa magaeix «Scopusy» (http://www.scopus.com).
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1. baza JAHHBIX «Web of Science
(http://webofknowledge.com/)/://elib.timacad.ru JlocTym He OrpaHUYCH.

8.1 ba3mnl AAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'[paBO‘IHLIe H MMOUCKOBBIC CUCTEMbI

HNHpopmanuoHHbIE TEXHOJIOIUM:

1. Dnexrponnbie yuyeOHuMKU. 2. TexHomoruu mynbTuMenua. 3. TexHojgoruu
WNuTtepHeT (3JIeKTpOHHAs MOYTa, MJIEKTPOHHBIE OMOIMOTEKH, JIEKTPOHHBIE 0a3bl JaH-
HBIX).

JI71s1 ’HBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI OCBOCHHUE
JAHHOW TUCIUIUIMHBI (MOIYJIsl) MOXET OBITh OCYHIECTBIICHO YaCTUYHO C MCIOJIB30-
BaHMEM JWCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHN: CIIAW-TIPE3CHTAINNA JICK-
IIUOHHBIX 3aHSTHI, MaTepuajbl JJIi CaMOCTOSATEIbHOW paboThl M KOHTPOJIBHO-
U3MEPUTEIBHBIE MAaTEPUATIBI.

IIporpammHoe obecnieueHue:

1. Onepanuonnas cucrema MS Windows XP 2. Oneparnmonnas cucrema MS
Windows 7 3. Oneparmonnas cuctema MS Windows 8 Prof 4. Onepanvionnas cu-
cteMa MS Windows 10 Prof 5. Ilaketr oducubix npuinoxenuit MS Office 2007 6.
[Taket oducHbix npunoxenuit MS Office 2013 7. [Taket nmporpamMm st MpoOCMOTpa,
neyaTy AJIEKTpOHHbIX MyOnukauuid Acrobat Reader 8. IlpukimagHoe mporpammHoe
oOecrieueHue g MpoCcMOTpa 3JEeKTpOoHHBIX JokyMeHTOB Foxit Reader 9. Coboa-
HBIN (aiIOBBIN apXUBATOP C BHICOKOHN CTEICHBIO CXKATHS JaHHBIX 7-ZIp

Cnennajan3upoBaHHOE MPOrpaMMHOe oOecreYeHue:

1. KommnbroTepHasi cripaBouHasi mpaBoBasi cucrema KoncynbpTanT + (Oecruiat-
Has oHJaiiH-Bepcus st oOydenus) 2. CucrteMa aBTOMATU3UPOBAHHOTO MPOEKTUPO-
BaHus U yepueHus: Autocad for Students 3. Cucrema TpexMepHOro MOAECIUPOBAHUS
netaneit Komnac 3D YueOnas Bepcus A CTyI€HTOB

IIporpammHoe o0ecriedeHue AJIs JIMI ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH

1. DkpaHHas Jyna B OMNEpaIlMOHHBIX cucTeMax juHeiiknu MS Windows 2.
DKpaHHBIA JUKTOP B OMEpalMOHHBIX cucTteMax juHeiiku MS Windows 3. becrurat-
Has nporpamma skpanHoro gocryna NVDA
NudopmanuoHHO-CIIPaBOYHbIE 1 IOUCKOBbIE CHCTEMBI
SIndex (http://www.yandex.ru)

Rambler (http://www.rambler.ru)

ATIOPT (http://www.aport.ru)

Mail.ru (https://mail.ru)

Google (http://www.google.com)

AltaVista (http://www.altavista.com)

[TonHoTekcToBas Oaza JTAHHBIX I'OCToB
(http://www.vniiki.ru/catalog/gost.aspx)

8. Dnexrponnsiii 0ank kuur (http://bankknig.com)

NoOo~WNE
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9. ®enepanpubiii noptan «Poccuiickoe oopazoBanue» (http://www.edu.ru/)
10.JIu6pycex (http://lib.rus.ec/g/sci_religion)

9. Onucanue MaTepuaIbHO-TeXHUYECKOI 0a3bl, HEOOXOAMMOM 11l
OCylIeCcTBJIEHHs 00Pa30BaTEeJILHOIO0 MPOLEeCcca MO AUCIHUIINHE
«Muxpoouos0orus

JUIsl IEKIMOHHOTO Kypca HEeoOXO0JMMa KOMITBIOTEPHAs] TEXHUKA C MYJbTUME-
JUHUHBIM 00eCIIeYeHUEM.

Jlns mpoBeieHrs MPAKTUYECKUX 3aHATUN MO IUCHHUILTHHE «MHUKpOOHOIOTHs»
HeoOxoauMa JabopaTopusi, OCHAIIEHHAs ra30- U BOAOIPOBOJIOM, BEHTHIIALIMEH, Y D-
JamMIaMu IS CTEPUIIM3AIMU TTOMEIICHUM, JIaMUHApaMd U MHUKPOOHOJIOTUYECKUMHU
OOKCaMM, CTEPUJIM3AIMOHHON TEXHUKOW (aBTOKJIABbI, CTEPHJIM3ALIMOHHbBIC HIKa(bI),
TEPMOCTATAMM, AaHA3POCTATAMH, CBETOBBIMH MHUKpPOCKONamu, XxpomaTtorpadpamu, pH-
MEeTpamu, IIEHKepaMH, BOASHBIMH OaHSMH, TECT-CUCTEMaMHU Jis UACHTU(PUKALMH
MHUKPOOPTraHU3MOB, Ja0OPATOPHOH MOCYJI0M, MOCYIOMOEYHOW MAIIMHOM, AUCTUILIS-
TOPOM, XOJIOJAWJIbHUKAMU JJI1 XPAHEHUS KOJUIEKIIMM MHUKPOOPIaHU3MOB M 00pa3lioB
U HEOOXOJUMBIMHU PEaKTUBAMU [JIsl MPUTOTOBJIEHUSI MHUTATEILHBIX Cpei, Habopom
KpacuTesiel, KOMIBIOTEpHAsi TEXHUKA C MYJbTUMEAMMHBIM obecrieueHneM. Kpome
3TOr0, HEOOXOAMMA KOJUIEKIHS KYJIbTYP MHKPOOPTaHU3MOB M KOMIBIOTEpHAs TEX-
HUKA C MyJIbTUMEANINHBIM 00ECTICUEHHEM.

Ta6aumna 9
CeeneHus 00 00eCIIe4eHHOCTH CHIENMATM3MPOBAHHBIMY ayAUTOPUAMH,
Ka0UHeTaMM, JA00PaATOPUSAMH

HanmeHoBaHue CHENHAIBHBIX IOMe-

IIeHUH ¥ MOMEIIeHUH )11 CaMOCTOsA- OCHAIIIEHHOCTH CHENHUAJLHBIX IOMEIEeHHI 1 I10-
TeJIbHOI padoTshl (9 yueOHOro Kopmyca, MellleHHH JJIA CAMOCTOSITeIbHOMH padoThI**

Ne228, 229, 231 ayauropuu)

1 2

Kopr. Ne 9, ay. 228 1. Mukpockon JIOMO 4 mr. (MuB. Ne 553890/16,
WuB. Ne 553890/17, NuB. Ne 553890/18, 1MuB. Ne
553890/19).

2. Muxkpockon «AkBenon» 15 mt. (MuB. Ne
558457/29, NuB. Ne 558457/30, uB. Ne 558457/31,
Hus. Ne 558457/32, UuB. Ne 558457/33, UuB. Ne
558457/34, uB. Ne 558457/35, NuB. No 558457/36,
Hus. Ne 558457/37, NuB. Ne 558457/38, UuB. Ne
558457/39, NuB. Ne 558457/40, NuB. Ne 558457/41,
WuB. Ne 558457/42, iuB. Ne 558457/43).

3. Tepmocrar 6unonoruveckuit BD 115 2 mt. (UHB.
No 558444/4, Viu. Ne 558444/5).

4. Becol Texumueckue dnektporHsie SPU 401
OHAUS 1 mrt. (MuB. Ne 35078/3).
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5. MuKpoOHOIOrHYECKUH TPOOOOTOOPHHUK BO3yXa
IV 16 1 . (558453/1).

6. Beimsoxroi mikad 1 wr. (M. Ne 558626/2).

7. Jlamunapusiii 6okc BJI-22-600 1 mt. (MHB. Ne
558459/1).

8. lllxad ms xpanenus peaktuBoB 1 mT. (MHB. No
558623/4).

9. Crynpsa 13 mir.

10. Cronst 15 mT.

Kopr. Ne 9, ayn. 229

1. Mukpockomn JIOMO 10 mwr. (MuB. Ne 553890/5,
Hus. Ne 553890/6, us. Ne 553890/7, Nus. Ne
553890/8, MuB. Ne 553890/9, Mus. Ne 553890/10,
HuB. Ne 553890/11, MuB. Ne 553890/12, IuB. Ne
553890/13, MuB. Ne 553890/14, MuB. Ne 553890/15).
2. Muxkpockon «AkBenon» 14 mr. (MHB. Ne
558457/15, uB. Ne 558457/16, uB. Ne 558457/17,
Hus. Ne 558457/18, NuB. Ne 558457/19, Nus. Ne
558457/20, uB. Ne 558457/21, UuB. Ne 558457/22,
Hus. Ne 558457/23, NuB. Ne 558457/24, Nus. Ne
558457/25, uB. Ne 558457/26, NUus. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6uonorudeckuiit BD 115 3 m. (MHB.

Ne 558444/1, NuB. Ne 558444/2, . Ne 558444/3).

4. Becwl TexHuueckue anekrponnsie SPU 401
OHAUS 1 mt. (UuB. Ne 35078/2).

5. Mukpo6uonorudeckuit mnpoOOOTOOPHUK BO3AyXa
ITY 1B 1 wr. (MaB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 mr. (Mus.
No 558456).

7. Ilpubop BakyyMHOT0 (pUIBTPOBAHUS AJIS aHAIMU3a
BO/ibI (BakyyMHas ctanuus) [IB® 35/3b 1 wr. (UHB.
No 558454).

8. Jlamunapusrit 6okxc BJI-22-1200 1 . (MHB. Ne
558451/2).

9. lllkad nns xpanenus peaktuBoB 1 mT. (MHB. Ne
558623/2-3).

10. Ctynpsa 13 .
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Kopr. Ne 9, ayn. 231

1. Muxkpockomn JIOMO 4 mt. (MuB. Ne 553890/1,
Hus. Ne 553890/2, Mus. Ne 553890/3, Nus. Ne
553890/4).

2. Mukpockon «Axksenon» 14 wr. (MuB. Ne
558457/1, NuB. Ne 558457/2, u. Ne 558457/3, Vus.
Ne 558457/4, uB. Ne 558457/5, us. Ne 558457/6,
HuB. Ne 558457/7, UuB. Ne 558457/8, IuB. Ne
558457/9, uB. Ne 558457/10, UuB. Ne 558457/11,
Hus. Ne Uus. Ne Muas. Ne 558457/12, UuB. Ne
558457/13, UuB. Ne 558457/14).

3. Tepmocrar Ouonoruyeckuit BD 115 1 wt. (1uB.
No 558444/4).

4. Mukpobuosnornueckuii mpoO00TOOPHUK BO3/1yXa
ITY 1B 1 mr. (M. Ne 558453/1).

5. Becwl Texamueckue anekTponnsie SPU401
OHAUS 1 mrr. (MuB. Ne 35078/1).

6. Berrsoxroi mkad 1 mr. (Mus. Ne 558626).

7. Ulka¢ BaHman0yCTOWYMBHIN | 1IT.

8. MynbpTUMenuiHBIN TpoekTop 1 1miT.

9. lllkad nns xpanenus peaktuBoB | mT. (MHB. No
558623/1).

10. Ctynps 13 wr.

11. Cronpi— 17 .

LlenTpanpHas HaydHasi OMOJIMOTEKA UMEHU
H.N. XKenesnosa YnrtanbHelii 321 Iepuoude-
ckux m3naHui (kab. Ne 132)

Kowmneroreps! — 1 mr. Cromnel — 28 wr. [lepuonnye-
CKH€ U3aHusl B OTKPBITOM focTyrne Wi-fi

LlenTpanbHas HayuHas OMOIUOTEKAa UMEHU
H.N. ’)KeneznoBa KomnbroTepHbIi YnTab-
HbIH 3a11 (kab. Ne 133)

Kommerorepst — 17 mt. Ctonsl — 28 mt. YueOHas
JIuTepaTypa B OTKPHITOM JOCTYIIE

entpanpHas Hay4dHast OUOIMOTEKA UMEHU
H.N. XKeneznoa KoMnbroTepHbIi YATAIIb-
HBIH 321 (Kab0. Ne 144)

Kommnbrotepst — 20 mt. Cronsl — 39 mr. Wi-fi

LlenTpanpHas HayuHast OMOIMOTEKAa UMEHU
H.U. XKeneznoa CipaBoyHO — 610HO-
rpaduueckuit otaen (kad. Ne 138)

Komneroreps! — 2 mr. Crosnel — 13 mt. CipaBo4HbIe
u 6ubnmorpaduyueckre U3gaHus B OTKPBITOM JIOCTY-
e Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA UMEHHU
H.N. XKene3znosa Xot 2 ataxa (3ai Tpa-
JTUTIMOHHBIX KaTaJIOTOB)

Crombl — 8 mr. Wi-fi

LlenTpanpHast HayyHast OUOIMOTEKAa UMEHU
H.U. XKeneznosa Otaen OMOGIMOTEUHOTO
00CITy’)KHBaHUS 110 HAIIPABJICHUIO MEXaHU-
KM U DHEpreTuku (27 yd. koprnyc) Yuramns-
HBIH 3a1 (kab. Ne 202)

Kowmneroreps! — 4 mr. Ctosnel — 12 . CipaBo4Hbie
u 6ubnmorpaduyeckue u3ganus, yueOHas Jurepary-
pa B oTkpbIToM foctyne Wi-fi

IlenTpanpHas HaydyHast OMOIMOTEKAa UMEHHU
H.U. JKenesnoa Otaen 6MOIMOTEYHOTO
00CITy’)KHBaHUS 110 HAIIPABICHUIO ITPUPO-

Komnerorepsr — 3 . Ctonsl — 15 mt. CripaBouHbIE
u oubmorpaduveckue u3Ianus, MepUoJnKa B OT-
kpbiToM foctyne Wi-fi
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000yCTpOrCTBO (28 yu. KopIryc) Y4eOHBbIi
YUTANBHBIN 321 (Kab. Ne 223)

LlentpansHas HayuHas Oubnuorexka umenu | Kommbrotepsl — 13 mr. Ctonsl — 45 mt. CripaBo4HbIe
H.U. Kenesnosa Otaen 6MOIMOTEYHOTO u OubmmorpaduvecKkue u3ianus, MepruoJInKa B OT-
00CTy>KUBaHUS IO HAIIPABIICHUIO MTPUPO- kpbiToM noctymne Wi-fi

no0o0ycTporcTBo (29 yu. koprnyc) Hayunsrii
yuTaIbHBIN 31 (kab. Ne 123)

Oo6mexutre Ne8. Komuara st camonion- | TeneBusop, 1ocka, 00bIIoN cTol Ha 12 4enoBex,
TOTOBKH CTYyJIbA
9.1 My3eiiHble LITAMMbI MUKPOOPTaHU3MOB
1. Micrococcus agilis 2. Proteus spp.
3. Bacillus subtilis. 4. Aspergillus fumigatus.
5. Candida albicans. 6. Bacillus mycoides
7. Candida krusii 8. Pseudomonas fluorescens.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14.Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus lactis 18.Sarcina flava
19.Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeToauveckue peKOMEHJAALMH CTYI€HTAM 10 OCBOCHHUIO TUCHMILIMHBI

[lepen u3yueHueM AMCIUIUIMHBI CTYJIEHTY HEOOXOIUMO O3HAKOMHTBCS C pa-
0ouelt mporpaMMoi TUCHUTIIMHBI, U3YYUTh NIEPEUeHb PEKOMEHIyEeMOU JTUTepaTyphl,
MpUBEIACHHON B paboueil mporpamme JuUCHUIUIMHBL 15 addexTuBHOrO OCBOEHUs
JUCITUTIIMHBI PEKOMEH Ty ETCs TTOCEIIAaTh BCE BUJIBI 3aHSTHI B COOTBETCTBUU C PaCIH-
CaHWUEM U BBHITIOJNHATH BCE JOMAITHUE 3aJaHUs B YCTAaHOBJICHHBIC IPETOJaBaTeieM
cpoku. B ciydae mpomycka 3aHATHH 10 yBaXUTEIBHBIM MPUYUHAM, HEOOXOIUMO TI0-
JY4YUTh y TIperofaBaTeIs MHANBUAYATBLHOE 3aJaHue 10 MponymeHHoi Teme. [lomy-
YEHHBIC 3HAHUS M YMEHHS B MPOIECCE OCBOCHUS JUCITUTIIUHBI CTYJIEHTY PEKOMEHTY-
€TCsl TIPUMEHSTh Uil PEIICHHS 3a/lad, He 00s3aTeIhbHO CBA3aHHBIX C MPOrPaMMON
JTUCIUTUINHBL. Bliasienne KOMIETeHIMSIMU AUCITUIUIMHBI B TTOJTHOW Mepe OyaeT moj-
TBEpXKAAaThCsl Bammm ymMeHHEM CTaBUTh KOHKPETHBIC 3aJ]a4M, BBISBISATH CYIECTBY-
Ioye MpoOJIeMBbl, peraTh UX W MPUHAMATh Ha OCHOBE IMOJIYYCHHBIX PE3yJIbTaTOB
onTUMalibHBIE perreHus. OCHOBHBIMUA BUAAMH YUEOHBIX 3aHATHH I CTYACHTOB IT0
y4eOHON NUCIMIUIMHE SBIISIOTCS: 3aHATHS JCKIIMOHHOTO THIIA, Ja0OpaTOPHBIC MpaK-
TUYECKUE 3aHATHUSI U CAMOCTOATENbHAsA paboTa CTYIEHTOB.

3aHATHS TIO0 TUCHUILIMHE TIPOBOSTCS B CIICUATILHO 000pYAOBaHHOM Jabopa-
topun. {7 mOmycka K MPOBENCHUIO JTa0OpPaTOPHOTO 3aHSATHUS YYaIIHecs TOJDKHBI
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OBITh O3HAKOMJICHBI C TEXHUKOW 0€30MacHOCTH U MpaBUiIaMH pabOThl B MUKPOOHOIIO-
rudeckoi nadopatopun. Ha Bcex 3aHATUSX CTYJIEHTHI 00s3aHbI OBITH B OENbIX Xaja-
TaxX, KaXIbld HMEEeT CBOe pabouee MECTO, OCHAILEHHOE BCEM HEOOXOIUMBIM JUIS
poBeneHUs 1abopaTopHOro 3aHatus. Pabora B nabopatopuu TpeOyeT BHUMaHUS U
aKKypaTHOCTH. Y4allluecsl MOCJ€E BBIIOJHEHHUs] pabOThl, 3aHOCAT IOJYyYEHHBIE pe-
3yJIbTaThl B pabovyIo TeTpaib, OQOPMIISIIOT UX B COOTBETCTBUU C MPEIbSIBISIEMbIMU
TpeOOBaHUSAMHU, MTOCIIE YETO 3AIUIIAIOT PadOTy y MpenoaaBaTers.

®opmbl padoThI Metoanyeckue ykazaHusi AJ1s1 00y4ar0uxcs

Pabota Ha nekiuu SBIsSETCS OY€Hb BaXKHBIM BUIOM
NEATEIBHOCTH I U3YUYEHUsl NUCIUIUIMHBI, T.K. HA
JICKIIUUA TTPOUCXOJIUT HE TOJIBKO COOOIICHHE HOBBIX
3HaHUHW, HO W CHCTeMaTHh3anus | o00o00IeHue
HaKOTUICHHBIX 3HaHWM, QopMHUpOBaHUE HA HUX OC-
HOBE WJICMHBIX B3IJISIIOB, YOEXIEHUN, MHUPOBO3-
3peHUs, pa3BUTHE TMO3HABATEIBHBIX U Mpodeccuo-
HAJIBHBIX HWHTEPECOB. KpaTkue 3amucu JeKuuid
(KOHCTIEKTUPOBAHUE) ITOMOTAET YCBOUTh MaTepHal.
Hanucanue KoHCIEKTa JIEKIH: KPaTKO, CXeMaTHuy-
HO, TOCJIE0BATEIbHO (PUKCUPOBATH OCHOBHBIE TIO-
JIO’)KEHUS, BBIBOABI, (OPMYIUPOBKH, O00OOIIEHNUS;
MIOMEYaTh BAXXHBIE MBICIIH, BBIACIATH KIIOUEBBIC
Cl0Ba, TepMUHBL. KOHCHEKT miydlle Mmoapa3AacisiTh
Ha MyHKTHI, Taparpadsl, co0Mt0as1 KpacHYO CTPO-
JIeKIIMOHHBIE 3aHATUS Ky. [IpunnunuansHbie MecTa, ompeneneHus, (op-
MyJiIbl  CJIEAYET COIPOBOXIATh 3aMECUAHUSAMMU:
«BAXKHOY», «OCOO0 BAXKHO», «XOPOIIO 3aTIOMHHUTH U
T.. [IpocmymmBaHue W 3amuch JEKIUU MOKHO
MpPOU3BOAUTH  MPU  IIOMOIIA  COBPEMEHHBIX
yCTpOUCTB (AMKTOGOH, HOYTOYK, HETOYK W T.II.).
PabGotast Ha KOHCIIEKTOM JICKILIUM, BCeraa CleayeT
UCIIOJIb30BATh HE TOJILKO YUEOHHK, HO U Ty JIUTEpa-
TYpy, KOTOPYIO JIONOJHHUTEIBHO PEKOMEHI0BAI
JIEKTOP, B TOM YHCJIE HOPMAaTHUBHO-TIPABOBBIE AKThI
COOTBETCTBYIOLIEH HampaBieHHOCTH. 1o pe3ynpra-
TaM pabOThl C KOHCHEKTOM JICKIIUU CJIeTyeT 000-
3HAYUTh BOMPOCHI, TEPMUHBI, MAaTEPHaJ, KOTOPHIU
BBI3BIBAIOT TPYAHOCTH, NOMETUTh M MOMNBITATHCSA
HaWTH OTBET B PEKOMEHAYEMOW nureparype. Ecin
CaMOCTOSITEIIFHO HE yAAaeTCsl pa3o0paThCsi B MaTe-
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puaie, HeoOXOAUMO C(HOPMYIUPOBATH BOMPOC U
3a/1aTh MPENOAABATEII0 HA KOHCYJIbTAIIUU, HA 3aHs-
THM CEMUHAPCKOr0 THMa. JIEKIMOHHBIA MaTepUall
saBisieTcss 0a30BBIM, C KOTOPOTO HEOOXOJAUMO
HayaTh OCBOCHUE COOTBETCTBYIOIIETO pasjeia Wi
TEMBI.

JlaGopatopHbIe 3aHITUS

[Ipy NOArOTOBKE K 3aHATHUSIM M BBIOJIHEHUH 3a7a-
HUUW CTYJEHTaM CJEeAyeT UCIOIb30BaTh JINTEPATYPY
U3 PEKOMEHJIOBAaHHOI'O CIIMCKA, a TAKK€ PYKOBOJ-
CTBOBAaTbCA YKa3aHUAMH M PEKOMEHJALMSIMHU IIpe-
nonxasaresd. llepen KaXapIM 3aHATHEM CTYIEHT
U3yYaeT IUIaH 3aHSTHUS C IIEPEYHEM TEM M BOIIPO-
COB, CIIMCKOM JIMTEPATYpPhl U JOMAIIHUM 3aJJaHUEM
10 BBIHECEHHOMY Ha 3aHsiTue Marepuany. CryaeH-
Ty PEKOMEHAYETCs CIEAYIoIas CXeMa IMOATOTOBKU
K 3aHATHIO W BBIIIOJIHEHHUIO JTOMAIIHUX 3aJaHuM: -
popadoTaTh KOHCHEKT JIEKLHM; - MPOAHAIU3UPO-
BaTh JIMTEPATYPY, PEKOMEHIOBAHHYIO II0 H3y4dae-
MOMY pa3zielly; - U3yYUTh PELICHUS TUIIOBBIX 3a7a4
(pU HAJIMYUK); - PELIUTh 3a/laHHbIE TIOMAIlIHUE 3a-
JaHus; - MPU 3aTPyAHEHUAX C(HOpMyIUpPOBaTH BO-
IPOCHI K MpEenojaBarento. B KoHIe KaXI0ro 3aHs-
TUS TUNA CTYACHTHI MOJYy4YalOT «JAOMAIlHEe 3aja-
HUE» NI 3aKPEIUICHUs MPOMIEHHOIO MaTrepHaa.
JlomaniHue 3aiaHusi HEOOXOAMMO BBIMOIHATH K
KaKI0My 3aHATUIO. CII0KHBIE BOIPOCH MOXHO
BBIHECTH Ha 00CYK/IEHUE HA 3aHATUU CEMHHApPCKO-
r'o TUIIA WM Ha UHJIWBUYaJIbHbIE KOHCYJIbTALUH.

[TpakTrueckue 3aHsaTHS

@opMbl  OpraHu3alii  MPAKTUYECKUX 3aHATHU
OMPENENSAIOTCA B COOTBETCTBUM CO CHEUU(DUUECKH-
MU OCOOEHHOCTSIMH Y4eOHOM NUCHMIUIMHBI U 1EJs-
MU oOyueHus. MmMu Moryt OBITh: BBINOJHEHUE
YOPAKHEHUW, PEIIEHUE TUIOBBIX 3a/]ad, PELICHUE
CUTYAIIMOHHBIX 3a7a4, 3aHATUS [0 MOJEIUpOBa-
HUIO PEAIbHBIX YCIIOBUM, JIE€JIOBBIE WUIPbI, UTPOBOE
IPOEKTUPOBAHNE, UMUTALIMOHHBIE 3aHATHSA, BbIC3/I-
HBIE€ 3aHATUS B OpraHU3aluu (MPEAIPUITHS), 3aHs-
TUSA-KOHKYPCHI U T.1. [Ipr yCTHOM BBICTYIIZIEHUH IO
KOHTPOJIBHBIM BOIIPOCaM CEMHUHAPCKOIO 3aHATHS
CTYJCHT JOJKEH u3narath (HE 4MTaTh) Marepuall
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BBICTYIUIEHUS CBOOOHO. HeoOX0MMo KOHIIEHTPH-
pOBaTh CBO€ BHMMAHHE HA TOM, YTO BBICTYILJICHUE
JIOJKHO OBITH OOpAIllEeHO K ayJIUTOPUH, a HE K Mpe-
M0/1aBaTelio, T.K. 3TO 3HAYMMBIN aceKT (GopMUpPY-
eMbIX komneTeHIni. [1lo okoHYaHuu ceMHUHapCKOTo
3aHATHS OOydaromeMmycs CJieAyeT MOBTOPUTH BbI-
BOJIbI, MOJYYEHHbIE HA CEMUHApE, MPOCIEIUB JIO-
TUKY WX TMOCTPOCHHUS, OTMETHB ITOJIOXKEHUS, JIexkKa-
e B ux ocHoBe. it aToro ofyuaromemycs B Te-
YeHHe CEeMUHapa CleAyeT AenaTh nmomeTku. bomee
TOTO, B CIIy4ae HETOYHOCTEH U (WJIM) HETIOHUMAaHMUSI
KaKoro-Jm0o BoMpoca MPOWUJIEHHOTO MaTepHalia
oOyyaromiemMycs ciaeayeT oOpaTUThCs K MpernoiaBa-
TEJIO JIJISl TTOTyYEHUSI HEOOXOMMOM KOHCYJIbTAlUU
U pa3bsCHEHUs BO3HUKIIEN cuTyaruu. [Ipu moaro-
TOBKE K 3aHATHSAM CTYACHTaM CJEAyeT HCIIOJb30-
BaTh JIUTEPATYpPy M3 PEKOMEHIOBAHHOTO CITHCKA, a
TaK)K€ PYKOBOJCTBOBATHCSA YKa3aHUSIMH U PEKO-
MeHJanusMu npenogaBatens. [lepen kaxapim 3a-
HSATHUEM CTYJCHT W3y4aeT IUJIaH 3aHsITHS C Ieped-
HEM TE€M M BOMNPOCOB, CIIUCKOM JINTEPATYpHI U J0O-
MalTHUM 3aJaHHEM T10 BBIHECCHHOMY Ha 3aHSTHE
matepuany. CTyIeHTy PeKOMEHIYETCs CIeIyromIast
cXema TIOJITOTOBKHU K 3aHSATHIO W BBITOJTHCHUIO JI0-
MalTHUX 3aJaHii: - TPOpadoTaTh KOHCIICKT JIEK-
IIUH; - MPOAHAIU3UPOBATH JUTEPATYPY, PEKOMEH-
JIOBAaHHYIO TI0 M3y4aeMOMY paszfieiy; - U3YYUTh pe-
IICHUS] TUMOBBIX 3a/ay (MPU HAJIUYHUH); - PEIIUThH
3aJIaHHBIC JOMAIITHUE 3aJaHus; - MPU 3aTPyTHCHU-
X c(hopMyIIMpoOBaTh BONPOCHI K Mpemnoiapareito. B
KOHIIE KaXKIOTO 3aHATHS CTYJACHTHI MOIYYarOT «I10-
MalllHee 3aJaHue» I 3aKPEIUICHUs MPOUIEHHOTO
Matepuana. JlomamHue 3aaHusi HEOOXOIUMO BBI-
MOJIHATHh K KOKI0MY 3aHATHIO. CII0KHBIE BOTPOCHI
MO>XHO BBIHECTH Ha OOCYXJCHHE Ha 3aHSATHUU WU
Ha WHAWBUIYAJbHBIC KOHCYJIbTAIINH.

CamocrosiTenbHas paboTa

CamocrosiTenbHast paboTa CTy/I€HTOB SIBISIETCS CO-
CTaBHOM 4acThlO0 UX y4eOHOH pabOThl U UMEET Iie-
JBIO 3aKPETUICHHE U YTIIyOJICHHE TIOJTyYeHHBIX 3HA-
HUW, YMEHUI W HaBBIKOB, MMOUCK W TPHOOPETCHHE
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HOBBIX 3HaHUU. CamocTosiTeNnbHasi paboTa CTyJIEH-
TOB BKJIIOYAE€T B C€0S OCBOEHUE TEOPETUYECKOTO
Marepuaiga Ha OCHOBE JIEKLIUH, PEKOMEHIYEeMOM
JUTEPATYPhl; MOJATOTOBKY K 3aHATUSAM CEMUHAPCKO-
ro TUIA B NHIUBUIYAIBHOM U TPYNIIOBOM PEXKUME.
CoBeThl 10 CaMOCTOSTENBHON paboTe C TOUKH 3pe-
HUS UCTIOJB30BAHMS JTUTEPATYPhI, BPEMEHH, TTTyOu-
HbI IPOpPabOTKH TEMBI U Jp., @ TAKXKE KOHTPOJb 32
NEATEIbHOCTBIO CTYAEHTa OCYIIECTBISIETCA BO
BpeMs 3aHaTuid. 14 Llenbto npenogaBaTens sBIsET-
Cs CTUMYJIMPOBAHHME CaMOCTOSITENIBHOTO, YTIyO-
JAEHHOIO W3Yy4YEHUs Marepuanga Kypca, XOpOIIO
CTPYKTYPUPOBAHHOE, IOCJIEN0BATEIBHOE H3JI0XKE-
HUE TEOPHUM Ha 3aHATHUAX JEKIUOHHOIO TUIIA, OTPa-
0O0TKa HaBBIKOB PEILIEHUA 337]a4 U CUCTEMHOI'O aHa-
JAU3a CUTyalud Ha 3aHATHSIX CEMHHApPCKOro THIIA,
KOHTPOJIb 3HaHUI cTyAeHToB. Eciau camocrositens-
HO HE yAaJIOCh pa3o0parthcsi B Matepualie, chopmy-
JAUpYyITE BOIPOCHL U OOpAaTUTECh HA TEKYIIEW KOH-
CyNbTAIlMd WJIM Ha OJvKauiield JEKIUU 32 IMTOMO-
b0 K mnpenoaasaTento. [lomumo camocTosiTens-
HOT'O M3YYEHHUS MaTEpHAJIOB MO TeMaM K CaMOCTOsI-
TeIbHOU paboTe OOy4arolIMXcsi OTHOCUTCS MOAITrO-
TOBKA K MPAKTUYECKUM 3aHSITHUSM, O PE3yJIbTaTaM
KOTOpPOH MpEeACTaBISIETCS OTYET MPErnoAaBaTeNio U
npoxoaut cobecenoBanue. [Ipu camocTosTeNbHON
HNOJrOTOBKE K MPAKTHUECKOMY 3aHITHIO 00yd4aro-
IIMICS: - OPraHU3yET CBOIO JAESATENBHOCTH B COOT-
BETCTBUM C METOJAMYECKUM PYKOBOJICTBOM IO BbI-
MOJIHEHUIO MPAKTUYECKUX padoT; - H3y4yaeT MH-
(dopMalOHHbIE MaTepualbl, - MOATOTABIUBAET U
oopMIIsieT MaTepHallbl MPAKTUYECKUX paboT B CO-
OTBETCTBUU C TpeOoBaHusIMU. B pesynbrare BbI-
NOJTHEHUSI BUIOB CaMOCTOSTEIbHOM pPadOTHI Hpo-
UCXOAUT (pOpMHUpOBaHHME KOMIIETEHINH, YKa3aHHbBIX
B paboyeil mporpaMMbl JUCIUTUTHHBI

10.1. Buasl u (popmMbI 0TPAOOTKH NPOINYIIEHHBIX 3AHATHH
CryneHT, nponyCTUBIIMHN 3aHATHE, 00s3aH B JBYXHEENIbHBII CPOK BO BHE-
YpOYHOE BpeMsi, B COOTBETCTBUU C PACHHCAHUEM OTPaOOTOK, BHIOJHUTH MPOMYIIEH-
Hoe JI3. [y 3Toro HeoOX0IMMO CaMOCTOATEIBHO MPOPadbOTaTh MPOIMYIICHHYIO TEMY,
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otpaboTath JI3 1 3ammTUTh padoTy y JexKypHOro npenogasarend. [locne storo cue-
JaTh COOTBETCTBYIOLIYIO 3aMKCh B KypHAJE M0 YYeTy OTpabOTaHHbBIX 3aHITHIA.

[Ipy HEBO3MOXKHOCTH OTPA0OTAaTh 3aHATHE B PEKOMEHAYEMbIE CPOKH, CTYAEHT
MUIIET KOHCTIEKT U 3alojiHsIeT B paboueil TeTpaau TaOauIlbl, OTHOCAIIUECS K TPOIy-
IIEHHOH TeMe, 3aTeM 3alluilaeT padoTy y IpernoaaBaTels.

11. MeToanveckue peKOMEHIANNH NMPENoAaBaTesIM 110 OPraHu3anuu odyue-
HHUS 110 TUCUMILIMHE

Jlnis ocBoeHUsT 1aOOPATOPHBIX 3aHATUH MO JUCIHUIUIMHE HEOOXOAUMO NEIHUThH
CTyZeHTOB Ha HeOonbuue rpynmnsl (10-12 yenosek) mist oOecnieueHus 6€30MacHOCTH
IIPOBOJMMBIX PAa0OT M MOBBILIEHUS KaueCTBa O0yUYEHUS.

C nenbio co3anus yclnoBui sl ooecrieueHust 3 PEKTUBHOIO UCTIOIb30BaHUS
y4eOHOT0 BPEMEHH, JaHHbIE TPYIIIbI HA 3aHATHUAX JEJSATCS Ha Opuraasl 1o 2-3 yeino-
Beka. Pabora Opuragamu co34aeT YCIOBMs Ui OJHOBPEMEHHOTO BKJIIOYEHHS B
y4eOHBIN MpOIeCC BCEX CTYJIEHTOB 0€3 MCKIIIOUEHUS, MPOUCXOIUT COBMECTHAs IO-
3HaBaTeJbHAs ACSITEIBbHOCTD, CO3AETCs cpefia 00pa30BaTeIbHOTO OOIIEHUS U peat-
3yeTcs MPUHIUI OOpPaTHOM CBS3H.

12 OcoOeHHOCTH peayu3alui JUCHUIINHBI 1/ HHBAJIUIO0B U JIUIL €
OrPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Tpoeccopcko-negarornyeckuii coctaB 3HAKOMHUTCS € TICUXO0JIOTO(U3HOJIOTH-
YECKUMHU OCOOCHHOCTSIMU OOYyYarolUXCsl UHBAJIMIOB U JIMI[ C OTPAaHUYEHHBIMU BO3-
MOKHOCTSIMH 3JI0pOBbSI, UHIUBUYaJbHBIMU MpOTpaMMaMi peaOUIUTallud MHBAJIU-
noB (mpu Hanuuuun). [Ipm HEOOXOAMMOCTH OCYIIECTBISETCS JOMOJIHUTEIbHAS MOJ-
JIep’KKa MPEenoJlaBaHus MCUXO0JOTaMH, COUMAIbHBIMU PaOOTHUKAMU, MPOILIEAIINMU
MOJATOTOBKY ACCUCTEHTAMH.

B coOTBETCTBUMM C METOAUYECKMMHU peKkoMeHaauusiMu MuHoOpHayku P® B
Kypce IpeanoiaraeTcss UCHoab30BaTh COLUAIBHO-aKTUBHBIE U pe(ICKCUBHbBIE METO-
JIbl 00yUYEeHUS], TEXHOJIOTMH COLMOKYJIbTYPHOM peadmiIuTaluu ¢ LeJIbl0 OKa3aHHUs Mo-
MOIIM B YCTAHOBJIEHUH ITOJIHOLEHHBIX MEXJINYHOCTHBIX OTHOIUEHUMN C IPYTHUMHM CTY-
JEHTaMM, CO3/JaHUU KOM(OPTHOTO TICHUXOJOTHYECKOro KiIuMaTa B CTYJIEHYECKOU
rpynne. ITogbop u pa3paboTka y4eOHBIX MaTEpHAIOB MPOU3BOIATCS C Y4YETOM
MPEIOCTaBIICHUSI MaTepUalia B pa3IuyHbIX (popMax: ay/uaibHOM, BU3YyaJbHOM, C UC-
MOJIb30BAaHUEM CHEIUATBHBIX TEXHUUECKUX CPEACTB U HHPOPMALIMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJIEHHbIM MuHOOpHayku Poccum k mopsiaky
peannzanid 00pa30BaTENIbHON AESATENILHOCTH B OTHOIIEHWU WHBAJIMIOB U JIMIl C
OB3, HE00X0IMMO UMETH B BUJTY, UTO:

1. uHBanuAbl U Juna ¢ OB3 no 3peHuto UMET NpaBo MPUCYTCTBO-

BaTh HA 3aHATHUSX BMECTE C ACCUCTEHTOM, OKa3bIBAIOIIMM O0yYarolmeMycs: He-

00XOMMYIO ITOMOIIIb;

2. uHBamuAbl 1 quna ¢ OB3 no ciayxy UMEroT NMpaBo Ha UCIIOJIb30BA-

HUE 3ByKOYCUIMBAIOLIEH anmnaparypsl.
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[Ipu mpoBeaeHNM MPOMEKYTOUYHON aTTECTAlUU MO JUCIHUIUIMHE O0ecrevynBa-
€TCsl COOJTIO/IEHUE CIIETYIONUX OOIIHMX TPEOOBAHUIA:

o IPOBEJICHUE aTTeCTallud JUIsi MHBAJIUAOB B OJIHOM ayJIuTOpUU
COBMECTHO C OOYyYaloIUMHKCS, HE SBJISIOMMMUCS WHBAIMJIAMH, €CIU ATO HE
co3faeT TPYAHOCTEH JIsi MHBAIMJIOB W MHBIX OOYyYalolUXCs MPHU MPOMEXKY-
TOYHOM aTTECTAIUH;

o NPUCYTCTBHE B ayJIUTOPUM ACCUCTEHTa (ACCUCTEHTOB), OKa3bIBa-
IOIIET0 OOyYarolmUMCsl MHBAJIMJIAM HEOOXOJIUMYI0 TEXHUYECKYIO MOMOIIb C
Y4E€TOM UX UHAUBUIYAIBHBIX 0COOCHHOCTEHN (3aHATh pabodee MeCTO, IepeIBH-
ratbCsi, NPOYUTATh U O(DOPMUTH 3aJ]aHUE, OOIIATHCS C IK3AMEHATOPOM);

° MOJIb30BaHUE HEOOXOAUMBIMU OOYYaIOIIUMCSl MHBAJIUJIAM TEXHU-
YECKUMH CPEACTBAMHU TIPH MPOXOXKICHUH MPOMEKYTOTHON aTTECTAIIUHU C yde-
TOM MX WHIWBUyaTBHBIX OCOOCHHOCTEH;

o oOecrieueHrne BO3MOXHOCTH OECIpEnsTCTBEHHOIO J0cTyrna o0y-
YaION[UXCsl MHBAJIMIOB B ayJIMTOPUH, TyaJ€THBIE U JPYyrUe MOMEIICHUS, a TaK-
e UX NMPeOBbIBaHUS B YKA3aHHBIX TTOMEIICHUSIX.

[To nmuchbMeHHOMY 3asiBICHUIO O0YYaloIIerocs WHBAIUAA MPOJO0KUTEILHOCTh
MPOXOKJICHUS HUCIBITAaHUS MPOMEXYTOYHOM arrecTtauuu (3adera.) oOydaromumcs
WHBAJIUJOM MOXXET OBITh YBEJIWYEHA IO OTHOIICHHWIO K YCTAaHOBJICHHOW MPOIOIKH-
TEJLHOCTHU €T0 CIAYuH:

o MPOJIOJDKATEILHOCTh CAAYM HCTBITAHUS, MPOBOJANMOTO B IHCh-
MEHHOU Qopme, - He Oostee ueMm Ha 90 MUHYT;

o IPOJOJDKUTEIHLHOCTh MOJATOTOBKH O0YYaroIerocss K OTBETY, MPo-
BOJIMMOM B YCTHOU (popme, - He Oosiee ueMm Ha 20 MUHYT;

B 3aBucuMoCTH OT WHIUBUIyaIbHBIX OCOOEHHOCTEH, oOywaronuxcs ¢ OB3
YHuBepcuteT 00ecrieunBaeT BHITIOTHEHUE CISAYIOMNUX TPEOOBaHUM MPU MTPOBEACHUH
aTTeCTaIl1H:

a. JUTSI CIICTIBIX

o 3a/laHusl ¥ UHBIE MaTEPHUAIIbI JJII MPOXOKIACHUS MTPOMEKYTOUHOMN
aTTecTalui OQOPMIIIIOTCS B BUJIC DJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIBI0 KOMITBIOTEPA CO CIENUATU3UPOBAHHBIM TIPOTPAMMHBIM OOecTieye-
HUEM JTSI CIICTIBIX, MO0 3a4UTHIBAIOTCS ACCUCTEHTOM;

o MUCHMCHHBIE 3aJaHUs BBIMOJIHAIOTCS 00yJaronuMucs Ha Oymare
penbedHO-TOueYHBIM mpUudTOM bpaiiias uim Ha KOMIIbIOTEpPE CO CHEIUaTNu3H-
POBaHHBIM MIPOTPAMMHBIM 00€CIIEYEHUEM JIJISl CICTIBIX, TUO0O HAaIMKTOBBIBAIOT-
Csl aCCUCTEHTY;

o Ipy HEOOXOAUMOCTH OOYHAIOUIMMCS MPETOCTABISETCS KOMIUIEKT
MUCBMEHHBIX MPUHAICKHOCTEN 1 Oymara Il muchMa penbedHO-TOUCUHBIM

50



mpudTom bpaiinsg, KOMIOBIOTEp CO CHENMUATU3UPOBAHHBIM MPOTPAMMHBIM
oOecrneyeHreM ISl CIENbIX;

b. JUISL CITa00BHISIINX:

° 3a/1aHUsI ¥ WHBIE MaTepHasbl IJI CAa4M dK3aMeHa OQOPMIISIOTCS

YBEIIMUYECHHBIM HIPUPTOM;

° obecrieunBaeTCsl MHIUBUAYAJTbHOE PAaBHOMEPHOE OCBEIIECHUE HE

MmeHee 300 mrokc;

° P HEOOXOJIUMOCTH OOYYaIOIIMMCS TPEAOCTABISACTCS YBEIUUH-

BalOIle€  YCTPOMCTBO, JIONMYCKAeTCS  MCIIOJh30BAaHUE  YBEIMYHUBAIOIINX

YCTPOMCTB, UMEIOIITUXCS Y O0yJarOIIUXCS;

C. JUISL TIIYXUX U CIa0OCTBIIIAIINX, ¢ TSHKEIBIMA HapyIICHUSIMHU pe-

YH:

oOecrieunBaeTCsl HAIWYME 3BYKOYCHJIMBAIOIICH ammapaTyphl KOJUIEKTHBHOTO
MOJIb30BaHMs, MPU HEOOXOIUMOCTH OOYYAIOIIMMCS TPEAOCTABISAETCS 3BYKOYCHIIHU-
BaroII[as armaparypa HHIMBHIYaJIbHOTO MOJb30BaHNUS;

10 MX JKEJIAHHUIO UCIIBITAHMS IIPOBOIATCS B MUCbMEHHOU (popMme;

d. JUISL JTMI] C HapYIICHUSIMH OIOPHO-JIBUTATEJILHOTO arrapara (Ts-

JKEJTBIMU HapYIICHUSIMHU JBUTATEIbHBIX (DYHKIIMH BEPXHUX KOHECYHOCTEH WIIU

OTCYTCTBHEM BEPXHUX KOHCUHOCTEH)

° MMUChbMEHHBIE 3aJIaHUsI BBITIOJHSIOTCS OOYUYarOIIUMHUCS Ha KOMITb-

I0TEPE CO CIIECIUATU3UPOBAHHBIM IMPOTPAMMHBIM 00ECIICUCHHEM I HAJUKTO-

BBIBAIOTCS ACCUCTEHTY;

° 10 WX YKCJTAHWIO UCTIBITAHMSI IIPOBOJISITCS B YCTHOH (hopMme.

O HeoOXoAMMOCTH OOECIIEUeHHs CIIEUAIbHBIX YCIOBUNA NIl TPOBEJECHUS aT-
TeCTaIMU 00YyUaIOIIHNICS TOJKEH COOOUTUTh MUChbMEHHO HE Mo3Hee, yeM 3a 10 nuei
70 Hayvaja aTTecTanuu. K 3asBICHUIO MPUIIAraloTCsl TOKYMEHTHI, TIOJTBEPKIAFOIITIC
HaJu4yue y oOydJaromerocss HHANBUIYyaIbHBIX 0COOCHHOCTEH (IIPH OTCYTCTBHH yKa-
3aHHBIX IOKYMEHTOB B OPTaHU3AIINUH ).

IIporpammy paspadorauu ct. npen. /[.B. CHerupes
«30» ampens 2026 r.

k.0.H. noueut O.B. Cenunkas
«30» ampens 2026 r.




PELIEH3USA
Ha pabouyr nporpammy aucuuiuinabl b1.B.05S «Mukpoounoaorus»
®I'OC BO no nanpasiennio 05.03.06 Ixo10rus 1 NpUPOAONOJIL30BAHHE
HanpasiaeHHocts (mpo@uiib): IKOJIOrH4eCKMd MOHUTOPHUHT M arp03KOJIOTUsl

Mocunoti Jlrogmumnoit BmagumupoBHO# mpodeccopom Kadeapbl 3KOJIOTHU
Poccuiickoro rocynapctBeHHoro arpapaoro yausepcutera — MCXA um. K. A. Tu-
mupsizeBa (PTAY-MCXA uMm. K. A. TumupszeBa), JOKTOp OHMOJIOTHYECKUX HAYK
(mamee MO TEKCTY pEIEH3EHT), MPOBEACHA PEIeH3us paboveil MporpaMMbl JTHUCIIH-
winHbl «Mukpobuonorus» - ®I'OC BO no nampasinenuto 05.03.06 Dxonorus u
npupoaonoias3oBanue 1o HampasieHHocTu (mpoduiato): DKOJOTHYECKHT MOHHUTO-
PHUHT U arposkosorusi, 3xonorus paspadoranHoit B ®I'bOY BO «Poccwuiickuii rocy-
napcTBeHHbIM arpapHblii yHUBepcuTeT — MCXA umenun K.A. TumupszeBa», Ha Ka-
dbenpe mukpoOuonoruu U umMMmyHosioruu (paspadotuuk CuerupeB [I.B. crapmmii
npenojiaBaresb kKadeapbl MUKPOOHOJIIOTUM U UMMYHOJIOTHH, K.0.H. TOIEHT Kadeaphl
MUKpoOHrosoruu u ummyHosioruu Cenunxkas O.B.).

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEEH3EHT IPHILET K
CJIETyIOLMM BBIBOJAM:
[IpenbsiBienHas pabouas mporpamma JUCHMIUIMHBI «MukpoOuosorus» (manee 1o
tekcry Ilporpamma) coomseemcmeyem tpedoBanusm PI'OC BO mo HampaBieHHIO

05.03.06 Dkomorus U MPUPOAOIIOIL30BaHKe, 110 Hampasnennoctu (mpodutio): Dko-
JOTUYECKU MOHUTOPUHT M arpodKOJIOTHs, SKOJIOTHS, U codepoicum BCE OCHOBHBIC
pasnensl, coomsemcmaeyem TPEOOBAHUSAM K HOPMATHBHO-METOIUYECCKUM JTOKYMCH-

TaM MPEeAbSBISIEMBIX K padoyeil mporpaMMme JTUCUUTLITUHBI.
ITpencraBnennas B Ilporpamme akmyansnocmes y4eOHON AMCLMIIINHBL He noodie-
JHCUM _COMHEHUI0 — NACUUIUIMHA BKIIOYEHA B OCHOBHOM IIMKJI 00pa30oBaTesIbHOM Mpo-

rpamMMbl OakanaBpuara yueoHoro — 6soka b1.B.05 Tlpencrasnennsie B [Iporpamme
yenu JUCHUIUIMHBI coomeemcmeyiom TpeboBanusm @OI'OC BO HampaBneHus

05.03.06 Dxonorus u npupoaomnosib3oBanre. B coorBercTBUu ¢ IIporpammoii 3a
JTUCITUTIINHON «MHKPOOHOJIOTHS) 3aKPETUICHBI MPOQPECCUOHAIBHBIE KOMIICTCHITHH.
JuctummuHa «MuKpoOHOIoTHI» U TIpecTaBieHHas [Iporpamma cnocodua peanuzo-

6amb KOMIICTCHIIUIO B OOBSIBIIEHHBIX TpC6OBaHI/I$IX. KOMHGTCHHI/IH He 6bl3bleaem Co-

MHeHus B CBETE MPOPECCHOHATHHON 3HAUMMOCTH M COOTBETCTBUS COACPKAHUIO JTUC-
MUTUTUHBL « MUKPOOHOTIOTHSD)

1. Pesyremamul o0yuenusn, npenctasieHHble B [Iporpamme B KaTeropusx
3HATh, YMETh, BIAJICTh cOOMEemcmeayiom cnenuduke u CoAep>KaHui0 JUCITUTUTMHBI 1

aeMOHCWlDI/lDViOm 6O03MOIHUCHOCH b TIOTYUYCHUA 3ad4BJICHHBIX PE3YJILTATOB.

2. OOmas Tpyao€MKOCTh TUCHUTLINHBI « MUKPOOHOIOTHD) COCTABISIET 3 3a-
4&THBIX enuHuIlbl (108 yacoB).
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3. Muadopmarms 0 B3aMMOCBS3M MU3y4YaeMbIX TUCHUUIUIMH U BOMPOCAM HCKIIIO-
YeHHs TyOJUpOBaHUS B COACPNKAHUM TUCIHUILUIUH coomeemcmayenm NedCTBUTENbHO-

ctu. Jucrumimaa «MUKpoOHOIOTHS» HE B3aUMOCBSI3aHA C IPYTUMHU T CIIUTUIMHAMHA
OIIOIT u Yue6Horo miana no HanpasieHuto 05.03.06 Dxonorus U OpUpoOIO0NOJIb30-
BaHHWE W BO3MOXKHOCTH IyOIMpOBaHUS B COJEPKaHWU OTCYTCTBYeT. JlucruruimHa
peIyCcMaTpUBAET HATMYKE CIICIUATBHBIX TPEOOBAHUN K BXOJIHBIM 3HAHUSM, YMCHU-
SIM ¥ KOMITETEHITUSM CTYJICHTA, XOTSI MOYKET SIBJISATHCS MPEIIIECTBYIOMIEH IS CIIeIH-
QTBHBIX JTUCIHIUIMH, UCTIOJIB3YIOMINX 3HAHKUS B 00JaCTH MHUKPOOHUOIOTHHU B TIpodec-
CHOHAJILHOM JAESITeNbHOCTH OaKanaBpa.

4. TlpencraBnennas [IporpamMmma mpesmoaraeT UCIOIb30BAaHUE COBPEMEHHBIX
o0pa30BaTeIbHBIX TEXHOJIOTHH, UCIIOIb3YEMbIC MPH PEaTU3aNK PA3IUIHBIX BHUIOB

yueOHol paboTel. DopMbI 00pa30BaTEIBHBIX TEXHOJIOTHI coomeemcmayom Clelu-
(buUKe TUCIUTUTAHBI.

5. Bunpl, conepkanue U TpyJ0EMKOCTh CAMOCTOSITEIbHON pabOThI CTYICHTOB,
npenacrasieHnbie B [IporpamMmme, coomseemcmeayrom TpeOOBaHUSM K TOJITOTOBKE BbI-

MyCKHUKOB, coaepxanumcst Bo ®I'OC BO no nanpasnenuto 05.03.06 Dxonorus u
npupozonoiab3oBanue. [Ipeacrasinennsie n onucanHbie B [Iporpamme popmel mexy-
weti OUEHKH 3HaHMM (Ompoc, Kak B (hopmMe 00CYyX IAEHHUSI OTACIbHBIX BOIIPOCOB, TaK U
BBICTYIUICHUSI, U Y4acTUE B TEMATUUYECKUX JAUCKYCCUSAX U TPYHIOBBIX O0CYKICHUSIX),
coomseemcmagyiom crienupuKe TUCHUILTUHBI U TPEOOBaHUSM K BBIITYCKHUKAM.

dopMa NPOMEKYTOUHOTO KOHTPOJISI 3HAHUW CTYAECHTOB, IPEILYCMOTPEHHAS
[Iporpammoii, ocymiectBisgercs B hopMe 3a4era ¢ OIEHKON
@opMmbl OLIEHKHM 3HaHWM, mpenacraBiceHHble B [Iporpamme, coomeemcmeyiom

cnenuprKe TUCIUATUIAHBI ¥ TPEOOBAHUAM K BBIITYCKHHUKAM.
6. YuebHo-meToanueckoe oOecreueHue MUCIUIUINHBI MPEACTaBICHO: OCHOB-
HOM yuTepaTypoit — 4 uctounuka (0a30BbIl y4eOHHUK U yueOHOE 1mocoOue), JOTOTHU-

TEJILHOUW JIUTEPATYpPOr — 5 HAaMMEHOBaHUH, U coomeemcmayem TpedboBanusim OI'OC
OIIOIT BO nanpasnenust 05.03.06 Dxonorust u mpupo10NOIb30BaHHE
7. MarepuanbHO-TEXHUYECKOE OOECICUCHNE MUCIHUILUIUHBI COOmEenmcmeayem

cnenupuke AUCHUIUIMHBL « MUKpOOHOJIOTHS» W 00€CleYynBaeT MCMOJIb30BAHUE CO-
BPEMEHHBIX 00pa30BaTENIbHbIX, B TOM YUCJIE UHTEPAKTUBHBIX METOJIOB O0YUYEHUSI.

8. Meronuyeckre peKOMEHIalluK CTYJEHTaM U METOJANYECKUE PEKOMEH AU
MPENoIaBaTEeIsIM 110 OpraHU3aMK O0OYUYEHHS N0 IUCLHUIUIMHE JAI0T MPEACTaBICHUE O
cnenuduke oOy4deHHs] MO JUCHUIUIUHE «MUKpPOOHOJIOTUS» U Ccoomeemcmeyiom

cTtangapTy no HanpasieHuto 05.03.06 Dkonorus U NPUPOIONOIH30BAHUE
OBIIUE BbBIBO/JbI
Ha ocHoBaHuuM mpoBeAeHHON PEIICH3UH MOXKHO CJIeJaTh 3aKJIIOUCHHE, YTO Xa-
pakrTep, CTpYKTypa U coJiepkaHue padodeil mporpaMmbl JUCHUILTUHBI « MHUKpOOHO-
aorusp» ®I'OC BO no nanpasnenuto 05.03.06 xoaorust ¥ Npupo0N0IbL30BaHUE 110
Hamnpasnennoctu (nmpoduiio): DK0JIOrHUeCKUil MOHUTOPUHT U arpo3KoJIOTHsI, IKOJIO-
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rust (kBamudukamnys (CTENeHb) BBHITYCKHUKA — OakamaBp), paspaboTaHHAs CT. TMpeTl.
kadenpsl MUKpoOHoaIorul U uMMmyHosoruu, CaerupessiM 1. B, u nonentom kaden-
pbl Mukpoouosnorun u ummyHosiorun Cenunkoir O.B. cooTBETCTBYET TpeOOBAHUIM
®I'OC BO, coBpeMeHHBIM TpEOOBAHUAM YKOHOMUKH, PHIHKA TPYy/a U MO3BOJIUT MPU
e€ peanu3aluu yCemHo 00ecneuynTb GOPMUPOBAHNE 3aBICHHBIX KOMIIETEHIIUH.

Penienzent: Mocuna Jlronmuiia BiaagumupoBHa 1.0.H., mpodeccop kadeaps
HKOJIOTHH POCCUIICKOro rocy1apCTBEHHOr0 arpapHoro ynusepcureta — MCXA um.
K. A. Tumupszera (PTAY-MCXA um K. A. TumupsizeBa «04» mas 2026 1.
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